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LEEDS icWEST-RIDING

IVIIIDICO-CHIRURCICAL SOCIETY

PREFACE TO THE ENGLISH TRANSLATION.

For some time past physicians, both iu this country and abroad,

have felt the need of a work, or series of works, which should

furnish a complete picture of the present state of medical know-

ledge in the departments of etiology, pathology, and treatment.

The ordinary text-books do not supply this want, and the busy

practitioner cannot afford to spend either time or m.oney upon the

scores of monogTaphs which are constantly being published. A
series of treatises, however, written by men who are skilled in

the different departments of medicine, and published in such a

form as to make, when completed, a compendium of reference,

w^ould meet in great measure this demand. Such is the character

of the w^ork which has been begun in Germany, and which is

now being published in the English language.

Most readers, I think, will unite with me in according praise •

to the different translators of this volume for the satisfactory

manner in which they have accomplished their difficult tasks.

The differences in the German, British, and American phar-

maceutical preparations, and systems of weights and measures,

have also offered certain difficulties, to obviate which, and to

obtain uniformity. Dr. Edward Curtis, Professor of Materia Medica
in the College of Physicians and Surgeons, New York, has kindly

undertaken the supervision of the sections relating to treatment.

The carefully prepared Index at the end of the volume is tlie

work of Dr. Charles Laight, of New York.

A. H. B.
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Hugo Wilhelm von Ziemssen, the Editor, was born December 13th,

1829, at Greifswald, on the Baltic Sea. After having finished his studies at

the High School (gymnasium) of bis native town, he studied medicine at

Berlin in 1849, at Wurzburg in 1850 and 1851, and at Greifswald in 1852

and 1853, from which latter university he received the degree of Doctor of

Medicine in 1853. In 1856 he was appointed Assistant Physician to the

medical clinic and polyclinic at Greifswald, and also a Private Instructor in

medicine.

He was elected an Extraordinary Professor in 1861 ; in 1863 he re-

sponded to a call from Erlangen, where he maintained the position of Profes-

sor to the medical clinic, until the spring of 1874, when he changed his

field of activity for the university at Munich. At present he holds the

Professorship of Clinical Medicine, and is director of the City General Hos-

pital at the latter place.

Of his contributions to medical literature the following have been pub-

lished :

Electricity in Medicine. Berlin : Hirschwald, 1857. 2d Ed. 18G4 ; 3d

Ed. 1866 ; 4th Ed. 1872.

On Paralysis of the Cranial Nerves. Virchow's Arch,, Vol. XIII. 1857.

Etiology of Uterine Tumors. Virchow's Arch., Vol. XVII. 1859.

Pleurisy and Pneumonia in Childhood. A monograph. Berlin : Hirsch-

wald, 1866.

In 1862 he founded the " Greifswald Medical Reports," editing them with

the support of the medical faculty, until 1864. They contain the following

essays from his pen :

Clinical Study of Measles and its Complications, with Special Reference to

the Relations of Temperature. (In connection with Dr. Shrabler.) Vol. I.

1863.

Artificial Respiration in the Asphyxiated, by means of Earadic Irritation of

* Very kindly furnished by Prof, von Ziemssen for the American edition.
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the Phi'euic and Associate Nerves. Asphyxia fVoui the Inhalation of Tllu

minating Gas. Vol. I. 18(j3.

Derniatological Studies (I. Sycosis parasitica.—II. Area Celsi) Vol.

11. 1864.

Artificial Respiration in the Asphyxiated. Ibidem.

A Laryngoscopic Case of Croup. Ibidem.

Lead Poisoning from Snuflf, with extensive Paralysis. Ibid.

An Epidemic of Variola. Vol. III. 1865.

In 1865, Ziemssen, in connection with Prof Zenker, founded the

"Deutsche Archiv fiir Klin. Medicin." His contributions to the saoe are

Clinical Observations of Epidemic Cei-ebro-spinal Meningitis. (In connec-

tion with Dr. Hess.) Vol. I. 1865.

The Methodical Diaphoretic Treatment of Dropsy. Vol. II. 1866.

Laryngoscojjy and Laryngo-therapeutics. Vol. IV. 1868.

Paralysis of the Vocal Cords. Ibidem.

On Variations of the Electric Irritability in Peripheric Paralysis. (In

connection with Dr. Hess.) Ibid.

Thoracentesis in Hydrothorax. Vol. V. 1869.

The School of Salerno and the Physicians of the Middle Ages. Vol. IX.

1872.

The Technique- of Local Treatment of the Stomach. Vol. X. 1872.

On Clinical Instruction in Germany. Vol. XIII. 1874.

Kakl LiHBERMEisTER, born in 1833 in Eonsdorf, near Elberfeld, studied

medicine in Bonn, Wiirtzburg, Gi-eifswald, and Berlin. In 1858 he waa

made Assistant Physician, and in 1859 Instructor at Greifswald ; in 1860 he

accompanied Niemeyer as his assistant to Tubingen, where he was created

Extraordinary Professor of Pathological Anatomy, then advanced to the

Professorship of Clinical Medicine in Basle, and in 1871 to the same position

in Tubingen. The following are his contributions to medical literature:

Contributions to the Pathological Anatomy and Pathology of Hepatic

Diseases. Tiibingen. 1864.

Observations on the Use of Cold Water in Febrile Diseases. (In connec-

tion with Dr. Hagenbach.) Leipzig: Vogel, 1868.

Numerous articles on Fever and its Treatment, Bright's Disease, Typhoid

Fever, etc., are contained in the "Deutsche Archiv. fiir Klin. Medicin," in

the^Prager Vierteljahresschrift," "Berliner Wochenschrift," " Volkmann'a

Sammlung Klinischer Vortrage," etc., etc.

Prof. H. Lebert was born in Breslau in 1813, and received his pieliminary

ed-Jf^tion in Berlin. He entered upon his university studies in the spring of
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1831, and successively attended the schools of Berlin, Zurich, and Paris. He

received his medical degree in Zdricli, and resided in Switzerland until 1846,

when he commenced practice in Paris. In 1853 he was called to Zurich, to

fill the Professorship of Clinical Medicine. In 1859 he was called to Breslau,

where he has remained until quite recently. At the present time he is prac-

tising as consulting physician in Vevay, Switzerland ; a large part of his

time being devoted to medical literature and the natural sciences.

His earliest contributions to medical literature were of a physiological

and physiologico-pathological character, and had reference especially to the

origin and development of morbid growths. In 1845, his Physiologie

Pathologique" was published in Paris; in 1849, his " Traite des Maladies

Scrofuleuses et Tuberculeuses ; " in 1851, his " Trait^ des Maladies Cancer-

euses;" in 1854-1863, his great work on pathological anatomy (four folio vol-

umes, two with plates). He has also contributed largely to German medical

literature, for, besides many smaller articles in " Mliller's Archiv," he hag

published a series of articles on comparative anatomy; in 1848, his surgical

essays; from 1858-70 the four editions of his "Treatise of Practical Medi-

cine;" and in 1872, his "Klinik der Brustkrankheiten."

His researches in the domain of natural science during latter years have

had reference to various questions in Palteontology, in the botany of the

lower orders of plants, and in Zoology, especially of the Arachnidai.

Dr. Fritz Haenisch was born in Greifswald in 1842, and completed his

course of studies at the " Gymnasium " in 1860. He then devoted himself to

the study of medicine at Wlirtzburg and Greifswald; graduated in 1864, and

underwent his state examination during the winter of 1864-65. After

having officiated for one year in the capacity of Assistant Physician to the

University Infirmary, under Prof. Bardeleben, he served as surgeon during the

war against Austria, in 1866. After this he went abroad and attended the uni

versities of London, Edinburgh, Dublin, Paris, and Vienna ; on his return he

obtained the position of Assistant Surgeon in the navy. As such he had the

oi)portunity of visiting the Mediterranean, Madeira, the West Indies, South

and North America, the Azores, and Portugal. lie returned in 1871 from

this expedition, began the practice of medicine in his native town, and also

established himself as Instructor at the university, at the same time officiat-

ing as Assistant Physician to the polyclinic, under Prof. Mosler. His lec-

tures comprised laryngoscopy, physical diagnosis, and clinical medicine.

During the last years he has published articles on yellow fever, herpes zos-

ter, bronchial asthma, and pneumatic treatment, in the " Deutsche Arch. f.

klin. Medicin."
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Prof. Heubner was born in 1843, in MuhltrofF, in Saxony. From 18G]

till 1806 he stuilied medicine at Leipzig. During the summer of 1866 he

completed his studies at Vienna. From 1866 till 1871 he officiated as

Clinical Assistant in the Leipzig Infirmary, at Wunderlich's clinic. In 1868

he became an Instructor at the university. In 1873 he was elected Extraor-

dinary Professor, which position he holds at the present time. His branch is

Special Pathology and Therapeutics, and he holds a clinic at the Infirmary on

Clinical Diagnosis. His thesis was entitled :
" Incomplete Reaction after an

Attack of Cholera" (epidemic of 1866). In addition, in 1868, he wrote on

" Sinus Thrombosis ;
" in 1870 " On the Physiological Action of Camphor," also

on " Syphilis of the Brain ;
" in 1871 on " Typhoid Fever," and some other in-

ternal diseases, which he observed during the war (Contributions to Military

Medicine). All these papers appeared in the " Archiv der Heilkvmde."

During the current year he has contributed a monograph " Oq the SyphiKtic

Diseases of Cerebral Arteries." Leipzig : Vogel.

Max Josef Oertel was born in Dillingen, in Bavaria, March 20th,

1835. From 1860 to 1863 he was Assistant at the clinic, in Munich, in the

division of Dr. v. Pfeufer, who died in 1869. He passed the state examina-

tion in 1863. During his curriculum he worked out the prize questions in

chemistry and physiology which were proposed by the Faculty in 1862 and

1863 :
" On the Abnormal Accumulation of Urinary Ingredients in the Blood

and its Consequences" (his inaugui-al dissertation). During the same i^eriod,

at the solicitation of Prof. Dr. v. Pettenkofer, he made a considerable series

of analyses of the air in the various public institutions and localities, and

private residences in Munich, the results of which appeared in 1863 in the

*' Miinchener Gewerbeblatt " and the " Journal des polytechnischen Yereins,"

under the head of " Experiments on the Accumulation of Cai'bonic Acid in

the Air of Inhabited Localities." After making the personal acqviaintance

of Prof. Czermak in the summer of 1861, he devoted himself arduously to

the study of laryngoscopy and diseases of the larynx, in which he had the ad-

vantage of the abundant clinical material of Dr. von Pfeufer's division ; in

September, 1862, he perfoi'med (two months after Bruns' operation) the first

extirpation of a laryngeal polypus by means of cauterization and crystals of

chromic acid (Aerztliches Intellig. Blatt, 1868, No. 1, et seq.), by the endo-

laryngeal method. In December, 1863, he commenced the practice of his

profession in Munich, and in 1867 established himself as Instructor in Inter-

nal Medicine at the " Ludwig-Maximilian University." The following arti-

cles were published during this period: "Observations in Laryngology"

(Berl. klin. Wochenschrift, Bd. I.); "On Laryngeal Growths and theii
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Removal by the Endolaryngeal Method" (Aertzlich. Intellig. Blatt, 1868,

No. 1, et seq.). The epidemic appearance of diphtheria in JMunich during

18G4 and the following years offered manifold opportunities for experi-

mental and microscopical researches, which led to the discovery of vegetable

organisms, micrococci, in the false membranes, mucous membranes, other

tissues and blood of dijihtheritic patients. He published a paper in 1868,

in the Aerztl. Intellig. Blatt, No. 31, under the title, "Studies in Diph-

theria," which was followed by a larger article in 1871, "Experimental He-

searches in Diphtheria," and a smaller article in 1874, " On Artificial

Croup," in the Deutsch. Arch. f. klin. Medizin. In addition, a paper ap-

peared in the " Zeitschrift fiir Heilkunde,"^on "The Extirpation of Laryn-

geal Neoplasms ;

" also in the " Journal fiir Kinderkrar k. ," the results of

"Experimental Researches on the Action of Flowers of Sulphur in Diph-

theria," and in the Aerztl. Intellig. Blatt for 1872, "Operation for the

Removal of a Fibroid on the Yocal Cord."
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Henle, Pathologische Untersuchungen. Berlin, 1840. S. 1 ff—Tlie same, Iland-

buch der rationelien Patliologie. Bd. II. Abthlg. 2. Braunschweig, 1853.

S. 457 ft.—Griesinger, Infectionskrankheiten. Virchow's Handlmch der spec.

Pathologic und Therapie. Erlangen, 1857. 2 Aufl. 1864.—^. Hirsch, Uand-

buch der historisch-geographischen Pathologic. Bd. I. Abthlg. 1. Erlangen,

1859.

—

R. Haeser, Lehrbuch der Geschichtc der Medicm und der epidcmischen

Krankheiten. Bd. II. 2. Aufl. Jena, 1865.—/. F. G. Heeker, Die grossen

Volkskrankheiten des Mittelaltcrs. Herausgegeben von A. Hirsch. Berlin, 18G5.

— G. Liebermeister, Ucber die Ursachen der Volkskrankheiten. Akad. An-

trittsrede. Basel, 1865.

—

A. Biermer, Ueber die Ursachen der Volkskrank-

heiten. insbesondere der Cholera. Zurich, 1867.

Under the name Infectious Diseases we group together those

affections which we know, or at least believe, must originate

through the infection of the system with certain peculiar poi-

sonous matters, and which are mainly distinguished from the

ordinaiy poisons by the fact that they can reproduce themselves

under favoring conditions to an endless degree. The classifica-

tion of this group of diseases will, of course, be modified from

time to time, according to whatever theory of their etiology is

maintained ; and yet it is easy to foresee that when investiga-

tions have been prosecuted further in this direction, infectious

diseases will be found to occupy a far wider field than now is

commonly given them.

If the poisons which produce infectious diseases can repro-

duce themselves and multiply, we can understand why these

diseases do not occur in a sporadic form, limited to single cases,

but that they are, for the most part, diseases of the country

—pandemic diseases or epidemics—for when they appear in a

place, they usually attack numerous individuals simultaneously

or successively. They are endemic, when, as is the case with
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malarious diseases, tliey are limited to a certain territorial

district, and are domiciled there continuously, or, at any rate,

for an indefinitely long time. They are epidemic, when they

appear at intervals, and then again disappear, as is the case

with the plague and the cholera.

As the majority of infectious diseases usually appear under

an endemic or epidemic form, it is therefore quite fair to sup-

pose that any disease, which we know arises endemically or

epidemically, belongs to the class of infectious diseases. And
so, in most cases, the names infectious diseases and diseases of

the countr}'- convey to us the same meaning. There are, liow-

ever, exceptions, from the very nature of the thing. It is not

every infectious disease that appears endemically or epidemi-

cally under all circumstances. Syphilis, for instance, is extra-

ordinarily common, and yet in our time it would be extremely

surprising for any one to speak of its occurrence under these

forms without committing a breach of the customary usages of

speech. So too, again, it is not every endemic or epidemic dis-

ease that is necessarily an infectious disease ; there can, for

instance, be an ordinary poison that appears frequently in

':'ertain localities and occasions endemic intoxication ; and it

is also possible that certain conditions of the atmosphere, or

other causes, may produce epidemic disease, in which infection

plaj^s no part at all.

As far back as history goes, we find records of devastating

Hcourges. The history of diseases in a country forms an im-

portant part in the history of medicine ; without it we find it

impossible to understand the history of political science or of

civilization. These great diseases have often destroyed the army

of a conqueror; they have been the means of removing whole

races of mankind from the earth; they have often given the

death-blow to an advanced civilization, or have left a strange

and enduring impress on the intellectual life of great nations.

The most prominent students of these diseases have been right

in assuming that among the causes which brought about the fall

of the might and civilization of Greece and Rome must be men-

tioned destructive pestilences, chiefiy those that swept over the

eastern and western Roman empire during the period between
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.
antiquity and the middle ages. It is generally known, too, how,

in the fourteenth century, the most deadly of all the pestilences

that are recorded in history, the Black Death, changed the direc-

tion of intellectual and social activity throughout the chief part

of the civilized world, and showed its influence in the develop-

ments of the succeeding centuries. We can get but a faint idea

to-day, through what we have seen about us, of the devastation

that can be accomplished by epidemic diseases, and of the sig-

nificance they have had in the whole rise of civilization. The

epidemics of cholera, of typhus, of diphtheria, of small-pox, etc.,

which we have known, extensive as they have been, are utterly

insignificant in comparison with the epidemics of earlier centu-

ries. There is an instance of this in Basle, where two very severe

epidemics have occurred within the past fifty years. One was a

visitation of cholera in 1855, during which 205 persons died.

The other was an epidemic of typhus fever, in the years 1865-6,

in which, in respect to the number of people attacked and the

malignity of the disease, there was no comparison with anj^thing

previously reported. Of a population of about 42,000, nearly 400

died of this malady. The mortality of epidemics in previous

centuries was quite dilferent. Felix Platter, in his Autobiogra-
phy," gives an account of seven pestilences of a deadly character

which prevailed in Basle, and had been observed by him during
his lifetime.' Every one of these epidemics (of the Plague) de-

stroyed, proportionately, a much larger number of persons than
the one preceding it. In the third epidemic, of the years 1563-4,

the deaths were nearly 4,000, according to one computation, and,
according to others, even as many as 7,000; in the seventh epi-

demic, of the years 1609-11, 4,049 persons died of the disease,

according to an accurate estimate. The Black Death, which
occurred about the middle of the fourteenth century, carried off

14,000 of the population in Basle. From Venice we learn that
three-fourths of the inhabitants died of the disease, and that the
remainder only escaped death by flying to the islands. Though
the devastation in Germany was not so widespread as in the rest

' Published by Fechter. Basle. 1840. P. 192.

" "Siben regierende pestelentzeu oder sterbendt ze Basel, die icb erlebt und darby/
t^ewesen.

"
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of Europe, yet many more than a million lives fell a prey to the

scourge, while it is said of Italy that she lost fully one-half oi

her inhabitants ; and in England, according to statements, which
ma}^ indeed have been overdrawn, scarcely one-tenth of the in-

habitants were left. It is said that reliable statistics place the

total loss of life from the Black Death, in all Europe, at from
one-third to one-fourth the poi^ulation ; in Asia it is even likely,

perhaps, that it was more considerable.

In looking for the causes that have operated to break the

force of epidemics, we shall have, in the first place, to regard

the advance of civilization and the improved sanitary conditions

under which we live, as the most important of them
;
and, in the

second place, too, our increasing knowledge of the nature of

epidemic diseases and the way in which they are propagated.

When, in fact, we see how little, during antiquity and the mid-

dle ages, medicine had realized its task of arresting pestilences,

and how ill-qualified it was to accomplish it, we might rather

wonder that a larger number did not die, and that still more

of the culture of those days was not destroyed. If in later

times Ave had been as heedless as formerly, it is certain that

the Plague alone would have often carried off a large share of

tlie human race from the earth. It was only the great difficul-

ties and slowness of communication in those days that pro-

tected mankind from the still more frequent occurrence of simi-

lar misfortunes. These facts show the necessity of guarding

against the extension of epidemic diseases by perfecting our

means of protection ; for just in proportion as the facilities of

communication increase, so does the danger to society at large.

And now, at the present day, the mortality from infectious

diseases forms an extraordinarily large portion of the total mor-

tality. All the other mighty casualties of nature, such as earth-

quakes, volcanic eruptions, mountain avalanches, hurricanes,

inundations by sea, have never, in the history of the world, even

approximatively, destroyed as many human lives as a single

ordinarily extensive epidemic. Even in war it is well known

that the devastation, which has been produced by the scientific

instruments of death, is usually not so great in extent as that

which has been produced by the infectious diseases that have
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broken out in the armies. Of all the great conflicts in mod-

ern times the war of 1870-1 is the first example of an excep-

tion to this rule ; for the number of deaths from disease were far

fewer than the number of deaths from external violence. This

result may in part have been due to the obstinacy of the strug-

gle and the great number of the fallen
;
perhaps, too, to the

somewhat accidental absence of typhus fever and cholera
;
but

it is also certain that it was due, in a great measure, to the

advances which the science of Public Hygiene has made during

our time.

Even the physicians of antiquity observed that in epidemic

diseases the ordinary theories as to the origin of the disease w^ere

insufficient. They recognized that there was something extraor-

dinary to deal with, and quite distinct from the ordinary pheno-

mena. Thus they spoke of a constUuUo pestllens,' and even up

to our time it has been customary to speak of a diseased constitu-

tion, an endemic and epidemic constitution, a genius epidemi-

cus. But as to the nature of this constitution of disease, or its

real cause, there were usually very few clear ideas. The atmos-

pheric conditions did not explain them ; and so an especial influ-

ence of the sun or of the moon, of the planets and their constel-

lations, the comets, or, at any rate, of the stars, was called to

their aid, and what they could not understand was enveloped

with astrological mystery. So earthquakes, volcanic eruptions,

and inundations by sea, these "spasmodic convulsions of the

sickened earth," were associated with the origin of epidemics,

even if they appeared in totally different parts of the globe.

They spoke also of a peculiar corruption of the air, which was

often expressly declared to be thoroughly immaterial, dynamic.

And all these, and many other ideas, some comprehensible and

some not, were grouped under the name of " cosmo-tellurian

influences." In later times they have had a particular prefer-

ence for the influence of atmospherical electricity or ozone. At
any rate, up to our time, the learned and unlearned have rivalled

each other in the production of hypotheses, most of them not

very poetic, but about as indefinite as the des(;riptions of old

* 'KaraaTaaig ?M/iiK^.
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poets, wlio wrote of the death-bringing shafts of Apollo, or as

the views advanced in a well-known modern novel, where cho-

lera is associated with the footsteps of the "everlasting Jew,"

In almost all great epidemics, since the time of the Athenian

plague, there has been a revival of the popular notion that the

wells were poisoned. This idea had certainly the advantage

over most of the hypotheses which were clothed in scientilic

guises, viz. : that it supposed a real cause.

Among the different hypotheses is one, perhaps the boldest

and most remarkable of all, that has hnally, after manifold

mishaps, gained the preference over others. This is the hypo-

thesis of a contagium mmm seu animatum^ the theory that the

poisons of infectious diseases consist of living beings or low

organisms. Positive indications of such an idea are to be found

among the writers of antiquity. The Roman authors of De
re rustica, Varro and Columella, refer the origin of many mala-

rial fevers to the entrance of low organisms into the body. And
even before the discovery of Infusoria, the idea was frequently

expressed that the plague of the day originated from minute

organisms. This doctrine, howevel", obtained a wide recognition,

when some sort of an actual basis for such theories was fur-

nished by the microscopical demonstration of very minute living

organisms, invisible to the naked eye. After the discovery of

the Infusoria by Leeuwenhoek, followed, in the year 1677, his

discovery of the Spermatozoa, which then, and even long after,

were pretty generally taken for real animals. It having been

thus proved, apparently, that there are living microscopic or-

ganisms within the living bodies of animals, and of man, the

view that minute animals constituted the cause of epidemic

disease was spread far and wide. To enumerate only the best

known of the advocates of these theories, I mention the names

of Athanasius Kircher, Lancisi, Vallisneri, Reaumur, Linne.

But even the most prominent representatives of the theory of

a contagium vivum never reached anything more than rough

conceptions, and many others lost themselves in the most re-

markable extravagances. One writer of the seventeenth century

proposed, in real earnest, that during the prevalence of epi-

demic diseases, the animals which were regarded as the cause ol
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it, and whicli, according to the common notion, were said to lly

about in the air, something like a cloud of locusts, should be

killed by making a great uproar with blowing of trumpets and

tiring of cannons. Others described the animals, which were

supposed to have the foim of moths, as armed with crooked

bills and pointed claws. They distinguished the different kinds

of animals which belonged to the various diseases
;
they gave

them names, and even drew figures of them. It is readily con-

ceivable that such fantastic ideas should bring down ridicule

upon the whole theory.

In later times, the theory of a contagium vivum had been

maintained, at first, it is true, with decided ill-luck. The state-

ments of the first observers, who believed they had found the

organisms that were at the basis of all epidemic diseases, nvere

soon recognized as too hasty or overdrawn ; the animalcules of

the small-pox, of cholera, the choleraic fungi, proved to be quite

common infusorial organisms, such as can be found in all decom-

posing substances. And so it was rational that the earnest

observer turned away with disgust from such phantasmagoria.

About the middle of the present century, the judgment of

condemnation which had been uttered over this theory was an

almost unanimous one ; it was regarded pretty generally as an
unreal, unscientific play of fancy. Among the medical autho-

rities, Henle was probably the last who elaborated the theory

of a contagium vivum. This he did in 1853, with as much
modesty as thoroughness, though even as early as 1840 he had
maintained it with convincing logic.

Within the last ten years, however, a great revolution has
taken place again with regard to the popular signification of a

contagium vivum. New investigations on the appearance, mode
of propagation, and the significance of the low organisms ; new
facts in regard to the extension of national diseases, and also a
number of quite positive discoveries by numerous investigators,

have removed the old opposition to the theory, or even been the

means of furnishing definite proof of its correctness. The pro-

phecy which I believed myself justified in making in 1865, viz. :

that the theory of a contagium vivum would soon be the prevail-

ing one, and that under its influence investigation would take
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dil-ections that would probably lead to results of the great-

est theoretical and practical importance '—this proj)hecy has

actually been fulfilled, in part, during the last few years. A
great number of the best experimentalists are the declared adhe-

rents of the theory. At any rate, it is now admitted, even by
those who do not unreservedly acknowledge the theory of a con-

tagium vivum, that it represents a view "which points more
clearly than any other to order in the chaos of facts."

It is true that the triumph of the theory of a contagium

vivum is in no way complete ; and as in former times, so now, it

is not so much its opponents, as it is its imprudent adherents,

who threaten to bring the theory into miscredit. The utter lack

of critical discernment and method which have characterized

som^ of the works in this field, and, on the other hand, the reck

lessness with which facts of uncertain significance have been pro-

claimed certain proofs, have also in our time driven away many
an earnest investigator. But there is good ground for the hope

that such extravagances will not permanently influence its recog-

nition, and that methodical investigation will continue to gain a

mastery over the question, and that the weight of undeniable

facts, which are exposed to light in increasing numbers daily,

will finally overcome every obstacle. We ought, if we desire

to be just, not to refuse to recognize those observers whose

conclusions we believe should be regarded with the greatest cau-

tion, for it was by the unwearied zeal and enthusiasm, with which

they approached the subject, that they contributed so much to-

wards bringing the ideas to maturity, and stimulated other ob-

servers to more exact investigations. The discussion on conta-

gium and miasma vivum, perhaps the most important questions

which have ever busied the medical world, will always continue

to be in the order of the day, until they have been satisfac-

torily decided.

If we do not believe that the task of science is simply and

solely to collect the greatest quantity of empirical material ; but

if, on the other hand, we think it justifiable and advantageous

to try and establish a classification based upon theoretical

^ Loc. cit., p. 23.
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grounds—provided in searching for the relation of facts we do

not recede from the deductions that come from them—we shall

scarcely fail to allow that a long array of well-known facts

furnish cogent reasons why we should accept either a conta-

gium vivum, or, at any rate, a very similar hypothesis. It is

very common indeed in scientific deductions to take no account

whatever of the most ordinary and every-day occurrences,

for the reason that we are so accustomed to them that they no

longer appear strange or worthy of particular attention.

In the large majority of infectious diseases, the poisons by

which they are called into activity have been hitherto unknown.

We judge of their presence and their peculiarities only from

theii- actions, and from the diseases which they produce. From

the presence of these diseases, however, and the method by which

they are propagated, we can also decide with positiveness upon

the peculiarity of the poisons by which they are distinguished

characteristically from all other poisons. The poisons of infec-

tious diseases can reproduce themselms, and to an unlimited

extent. With a minimal quantity of vaccine virus we can vac-

cinate a child, and obtain vaccine matter from him. From this

child ten, and even more, children can be successfully vacci-

nated ; from each one of these children ten more in turn, and

so on ; so that what at first was a scarcely appreciable quan-

tity of the virus of the disease is sufficient to produce the dis-

ease in 1, 10, 100, 1,000, 10,000 children, and so on ad infini-

tum. There is -no limit to the extension of the disease until

there are no individuals left to whom the poison can be success-

fully conveyed ; otherwise the number of persons who could

be infected by a minimal quantity would be unlimited in the

strict mathematical sense of the word.' As with the vaccine

virus, so with variola, measles, scarlet fever, typhus fever,

syphilis, malignant ulcers, blennorrhoeas, etc. , the poison can be

multiplied to an endless extent. In opposition to such facts as

these, all hypotheses which refer these poisons to certain known

' Since the results of experience in some cases seem to show tliat if vaccine be

carried through a number of persons successively, the virus gradually, though very

slowly, loses its force, the above statement is only strictly true when, after successive

series of vaccinations, we return occasionally to the animal virus.
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or unknown chemical combinations—and such views are even

now sometimes advanced—must be abandoned as thoroughly

untenable.

When we return to the question of the infinite capacity for

propagation that is shown by the disease poisons, and when we
ask what similarity there is between the characteristic peculiar-

ities of these and other poisons, we are able to enumerate two dis-

tinct classes of diseased action
;
and, in fact, from the time of an-

tiquity these analogies have been repeatedly mentioned. Tlie first

kind embraces certain chemical processes. A burning shaving

can set fire to a house and an entire city. The chemical process

of burning multiplies itself ad infinitum, so long as combustible

material and oxygen are present under favoring circumstances.

"Ita ignis ignem generat, et maligno infectus morbo socium infi-

cit." (Sydenham.) The second class embraces the mulUpUcation

of limng organisms. Animals and plants multiply themselves

ad infinitum, so long as there are suitable conditions for their

existence. Accordingly, if we wish to seek for analogues to the

poisons of the infectious diseases, we can only ascribe them to

certain chemical processes, or to living organisms. It seems

impossible, in accordance with the facts, to make a third class.

These two hypotheses, which alone explain the nature of

infectious materials, have each found adherents.

Among chemical actions it is chiefly the processes of fermen-

tation and decomposition, which by their capacity for extension,

by means of the smallest possible quantity of matter, show the

most striking analogy to the contagious diseases. The course of

the manifestations, which are mostly violent, and many other

peculiarities, still further carry out the analogy. The name/er-

ment^ or zymotic diseases, has found an extensive application

to the infectious diseases.

The other hypothesis also possible is that of a Contagium

vivum.

Since we know that those ferment processes, which here

alone can be taken into consideration, and which we shall desig-

nate as fermentations, in the narrower sense of the word, are all

associated with the presence and multiplication of low organ-

isms, the theory of fermentation becomes virtually identical with
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tlie theory of a contagium vivum. Accordingly, the existence oi

disease poisons, which have the capacity for infinite extension,

necessarily gives rise to the theory of a contagium vivum
;
and

this conclusion can only escape those who satisfy .themselves

with the simple facts, and do not care to build up any theo-

retical idea on the origin of the diseases in question.

Here the question may with propriety be introduced, how far we should con-

sider the organisms, by which the diseases are produced, as distinct and inde-

pendent; and it remains for us to present that idea of a contagium vivum, accord-

ing to which it consists only of relatively independent formations of a cellular or

celluloid character, belonging, it is true, to the diseased body, but capable of trans-

mission and reproduction in other bodies with the maintenance of all their

specific peculiarities. If such an idea is rather complicated and requires far more

suppositions than the usual idea of a contagium vivum, it might still be applicable

for several contagious diseases under our former beliefs. It is less acceptable,

however, for those diseases whose contagium under certain circumstances has been

kno-\vn to remain outside the body without losing its capacity for life ; and it is

entirely untenable for those contagia whose reproduction is normally outside the

body.

Finally, the question is also to be noted, how far the organisms, which act as

disease poisons, exert their action in a more or less direct way, and how far they are

related to the chemical products formed during their manifestation of life, or in

consequence of their presence in the affected body. This somewhat subordinate

question is to be especially taken into account for every single disease, and it will

certainly find an easy solution with the widening scope of our knowledge.

Investigations into the organisms which lie at the root of all

infectious diseases have scarcely been begun. The facts which
have been proved without doubt will be alluded to in the

description of the diseases as they occur, and it is not my inten-

tion to anticipate the particular and often variously conflicting

views of the different collaborators. Still there are some diseases
which may be noticed, in which I believe the more reliable

proof is furnished that the organisms which appear in them are
actually the sole and sufficient cause of the malady. As an
example, I mention malignant pustule. The same view acquires
a very strong degree of probability in the case of some other
diseases, for, according to the facts hitherto observed, low
organisms also occur in them

; under this head are included
pyaemia and puerperal fever. But even in these diseases oui
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knowledge of the nature of the organisms that lie at the root oi

the matter, and of their manner of action, is exceedingly defi-

cient. It must also be confessed that in the very great majority

of infectious diseases the proof of organized disease poisons has

not yet been offered, so that the signihcance of the organisms

sometimes found in them is quite doubtful. As an argument

in favor of the view that infectious diseases are produced by
low organisms, it will not be without significance to regard the

facts which led in former times to the unexpected acceptance

of parasitismus as the cause of disease. I only call attention

to the numerous skin diseases produced by fungi, to the trichina

disease, to the examples of mycosis intestinalis, which have been

observed with increasing frequency in later times, as well as to

the development of fungi in numerous other affections. Scabies,

so long as the itch mite was unknown, was regarded as the

prototype of a purely contagious disease, and even after the

discovery of the mite there have been endless discussions, until

finally this parasite, which is so easily detected, was recognized

by all as the sole and satisfactory cause of the affection. The

fact that this disease is now stricken out from the lists of conta-

gious diseases, and reckoned among the parasitic, shows that we

may perhaps expect further changes among infectious diseases.

In this connection, however, there are facts of considerable

importance, which have been furnished by recent investigations

into the nature of many contagious diseases in animals and

plants. The contagious diseases of the silk-worm, which have

been a source of so much danger to the silk-worm culture, have

been proved to be parasitic, and the history of the development

of the parasite has been followed pretty thoroughly. In flies

and many other insects, we have known similar epidemics of a

parasitic nature to have taken place.

The epidemic and contagious diseases of the higher classes

of cultivated plants, such as the potato disease, the grape-vi ne

disease, the ergot of grain, and others, all are derived from fun-

gous growth. The question, too, on which for a long time

opinions were divided, as to whether the fungus was the

cause, or only the consequence of the disease, has been answered

by the botanists with unanimity. AVhere the development of
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the fungus had been thoroughly examined, they reported that

it was the sole and sufficient cause of the disease. It is clearly

evident, too, that the further the progress of investigation

advances in human pathology, and the more frequently low

organisms are shown in diseases, the more prominently will

this question urge an answer. It is certain that the result will

often show that the organisms discovered are only in a measure

accidental occurrences, inasmuch as the products of certain

diseases furnish a soil suitable for their development
;
gradually,

however, the number of diseases will increase, in which some

especial specific organism will be shown to be the only and

sufficient cause.

It is evident, however, that before the organized disease

germs can be regarded as among the well-authenticated facts for

all, or even most of the infectious diseases, and before our more

intimate acquaintance with the different excitants of disease

shall furnish us better means for protection against, and cure of

them, we have still in store for us a great expenditure of labor,

time, and strength, as well as the need of favoring opportunities.

Fortunately, the points of attack are sufficiently numerous, and
a great number of zealous investigators have already undertaken

the solution of these questions. However widely the observa-

tions, and especially the interpretations of them, may differ, yet

all the work will, at last, unite to form a distinct whole.

Besides the capacity for propagation possessed by the disease

germ, the infectious diseases exhibit still other peculiarities,

which distinguish them from all other diseases
; these peculiari-

ties, too, are in great part of such a kind that they find their

satisfactory explanation in the theory of a contagium or miasma
vimim. The great scientific and practical value of this hypo-
thesis consists in this, that it does not merely harmonize with
the facts, out of which it was more or less directly evolved, but
that it also furnishes a common standpoint from which to view
numerous other phenomena, which otherwise would appear very
remarkable, but which from this standpoint appear as necessary
consequences. It must certainly be confessed that at the present
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time there is a great difference of oijinion with regard to the

individual facts, for what one regards as determined the other

doubts or questions. But even an hypothesis may be of advan-

tage to the facts by bringing valuable criticism to bear upon
them, and by showing not only how to formulate the questions,

but also in which direction to push inquiries, in order that it

may be possible to reach an accurate decision as to what is the

truth.

A peculiarity of the infectious diseases, which they have in

common with the poisons proper, or intoxications, but by which
they also differ in the most marked manner from all other dis-

eases, is their specificness, which shows itself in the fact that

always, and under all circumstances, a given kind of disease is

solely due to a given kind of morbid agent or cause.

There is no such constancy in the relations between cause and

manifestations in other diseases. Exposure to the same degree

of cold will occasion different affections, varying with the indivi-

duality of the person attacked : in one person a coryza, in another

bronchial catarrh, in the third an attack of colic or diarrhoea,

toothache, facial paralysis, or any other lighter or more severe
'

' rheumatic '

' affection ; or vice versa, a catarrh can originate

from irritants affecting the mucous membrane of the nose, as

irritating fumes, pungent snuff, mechanical injuries, or also

from cold to which the feet have been exposed, or by poison-

ing, as, for instance, with iodine, or even by infection. On the

other hand, vaccination with the virus of variola alone produces

variola, if any disease at all is produced by it ; vaccination with

vaccine matter produces vaccinia only ; infection from a patient

with measles only produces measles, and never anything else.

Infection with syphilitic poison produces only syphilis, and

infection from a virulent blennorrhoea produces only a virulent

blennorrlioea ; and vice versa, whoever is affected with small-pox,

measles, syphilis, etc., is certain that he has taken the disease

by becoming infected with the poison of small -pox, measles, or

syphilis, and of no other disease. Accordingly we see in infec-

tious diseases the same completeness of the correlation between

cause and manifestation as there is in the peculiar poisoning

with chemical reagents. In infectious diseases, the predisposing
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cause, which in most other diseases plays a more important part

than the exciting cause, is to be considered only in so far as

there may be a question as to the existence of a special suscepti-

bility, and in so far as it may determine the severity of the

disease ; the kind of disease is entirely independent of it. Vari-

ous physiological conditions, and, indeed, other pre-existing af-

fections are influential only so far as they increase or diminish the

susceptibility ; the kind of disease will not be determined by it.

Through the longest series of generations diseases preserve their

specific character with the utmost persistency ; and if, at times,

some of these characteristics are not brought into complete ma-

turity, owing to an unfavorable field for their development, yet

they assume them again, so soon as they are planted in favorable

soil. The weather, the period of the year, the climate, the con-

dition of the soil, etc., conduce to or prevent the spread of an in-

fectious disease, but they never change the nature of the disease

;

the diseases which appear in all climates, as cholera, small-pox,

syphilis, exhibit the same essential characters everywhere. The
kind of diet, and all other physico-chemical influences act in-

differently with regard to the nature of the affection. In fine,

it may be said that no individual or external influence ever

decides the nature of the affection, and one infectious disease

is never under such conditions changed into another.

The causes of infectious diseases are accordingly of a specific

nature, and this characteristic is quite as pronounced as in plants

and animals. As it is impossible for a donkey to be foaled

by a horse, so is it just as impossible for a man to have scarlet

fever or measles from infection with the poison of small-pox.

It is superfluous to show at any more length how this indivi-

dual character of the causes which distinguish infectious diseases

from all others, corresponds in the fullest manner to the view
which bases these causes upon specifically different organisms.

The doctrine of speclficness would arise as a necessary conse-

quence from the hypothesis of a contagium vivum, even if it

were not already directly proved by the facts.

It is a theory, which is often brought forward under different guises, that undei
certain circumstances one disease can change itself into another, or that the kind of

sickness, that appears in classes of the community, is solely dependent on individual
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and external causes; at the same time it cannot be denied, that such a view

would have special attractions for those -whi) look at history from a remote point of

view. And yet there is not a single certain and unequivocal fact, on which sucl

a view could be based ; at all events it must be confessed that none has yet been

discovered since the time when investigations began to be made. But, while main-

taining this, it is not necessary to assume an absolutely unchangealjle character

in disease. In the course of thousands of years it is possible that disease poisons

may change their character just as animals and plants do.

From the specificness of infectious diseases we reach the

natural conclusion that they never originate spontaneously, but

are dependent upon a transmission, a continued propagation of

the disease poison. This very conclusion, however, which has

both a theoretical interest and also a far-reaching practical

significance, is very far from being generally accepted, and per-

haps the majority of physicians hold the view that certain

infectious diseases can even in our day originate, so to speak,

autochthonously.

Yet while we glance over the errors of later times, we can

scarcely doubt that the doctrine of continuous propagation has

a future for it, and that, at some time, not very far distant,

it w^ill be the generally accepted axiom for all infectious dis-

eases. A few decennia ago it was shown, on grounds that

were then unassailable, that the common parasites originated

frequently, though not always, by equivocal generation. There

was an lielmintliiasis of different varieties, a pMMriasis, and a

scabies, diseases which were supposed first to appear autoch-

thonously, and then, by equivocal generation, to produce the

parasites associated with them ; the latter being considered as

something accidental, representing rather a symptom than the

proper essence of disease.

How quickly and how completely has this view been changed

into the opposite one ! Belief in the equivocal generation of

parasites, a law that forty years ago was recognized almost uni-

versally, has come to be generally regarded as an absurdity. The

same gradual development of ideas, which in the case of the

parasitic diseases finally reached a fixed condition of truth, has

for a long time been taking place in an analogous manner in the

case of the infectious diseases, and important advances have
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already been made. Not a very long time ago it was almost

universally accepted that merely the coincidence of certain

especial conditions were necessary to cause the autochthonous

appearance of a certain infectious disease. As early as the times

of the Athenian plague, Diodorus found a sufficient explanation

for the origin of the disease in the circumstance that a great

multitude of people from all quarters streamed into the city,

and, being cramped for room, breathed a corrupted air ;

'

' thus

they were attacked with disease in an explicable manner." How
many thousand times since then have medical and non-medical

writers pictured social squalor, decomposing filth, unfavorable

weather, etc., as the cause of disease ! And physicians and lay-

men were accustomed to take it for granted that the Plague and

similar severe epidemics originated after this fashion. Many
physicians found no difficulty in explaining the origin of syphi-

lis from the mingling and concentration of the immoral elements

of numerous nations. The Plague arose from the imperfect

burial of human corpses, with the consequent corruption of the

air
;
yellow fever originated from foul bilge-water or from the

crowding of men together in slave-ships
;
typhus fever from the

crowding together of persons in badly ventilated dwellings, or

from hunger ; the cholera from rotten or unripe vegetable food
;

typhoid fever from the exhalations of putrid excrements, etc.

For many it was an interesting spectacle to realize how the great

regulatory operations of nature should be so simple and easily

understood, and how every considerable deviation from a proper

observation of hygienic laws should immediately be pun-
ished by the production of a particular disease. In recent times

the standpoint has been essentially changed. Tlie potency of

these factors in the extension of the diseases in question is not
questioned ; on the contrary, our knowledge of it has become
more reliable and exact. We have learned, however, that the

diseases do not originate in this way. It was observed that the
battle-fields of Inkermann, strewed with corpses, whose stench
drove the armies away, produced no pestilence. We have been
convinced that, in spite of the prophecies and premature reports,

the investment of Metz was never able to produce a single case
of typhus fever, inside or outside the city, or to transform ty-
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plioid fever, wliich prevails there so frequently, to a possibly

higher potence, i. e., to typhus fever/ We have gradually

reached the conclusion that it is only where the specific germ
of the disease exists by itself, or has been introduced, that

those anti-hygienic factors become active and may then be

capable of occasioning an enormous extension of the disease.

The geiTTij however, is not produced by spontaneous genera-

tion.

In fact, at the present time, the acceptance of an autochthonous

origin for syphilis is, for most physicians, as great an absurdity

even as the origin of scabies or of lumbricoid worms by sponta-

neous generation. It is unanimously said of the plague, cholera,

and yellow fever, that they never arise spontaneously, at least

on European soil. The spontaneous origin of small-pox, measles

and scarlet fever could scarcely find a defender now. Perhaps

the time is not far distant when the doctrine of the spontaneous

origin of typhoid fever, dysentery, typhus fever, etc., will be

universally rejected.

In adopting the theory of the continuous propagation of the poisons of infec-

tious diseases, we need not exclude the possibility that infectious diseases, which

have never existed before, may appear in our midst, or that perliaps others,

which for years or centuries have utterly disappeared, may again come to light.

It is supposable that there exist certain low organisms, which usually vegetate and

propagate themselves outside the human system, in the decomposition of organic

matters, or in plants and animals, but which under special conditions l)ecome

implanted in man, find there a favorable soil for their development, and may tlicn

represent the specific cause of an infectious disease, Avhich for a long time has been

transmitted from man to man. At any rate, nothing can be urged, theoretically,

against such a possibility ; and that something similar actually occure is shown by

the transmission of the infectious diseases of the higher animals to man. Besides,

such occurrences have often been supposed, though it is true they have never yet

been proved.

One of the most remarkable peculiarities belonging to many,

but not to all infectious diseases, consists in the fact that a

* Niemeyer, who thought it possible that typhus fever might originate spontaneously,

or be developed out of a typhoid, and believed that under the circumstances referred to

above it was to be feared, made pp.rsonal and critical observations among the besiegers

and besieged, and satisfied himself that typhus fever did not exist there at all.
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single attack of the disease, successfully surmounted, bestowa

an absolute or relative immunity from it for a certain time,

or even for the remainder of life. This fact is especially true

in measles, scarlet fever, variola, vaccinia, typhus, or yellow

fever. In two of these diseases, viz. , in variola and vaccinia—

which are specifi(;ally different from one another, and of which

one never changes into the other, but which, as different varieties

of the same species, show indeed many points of similarity—the

relation is such that one disease, successfully overcome, is a pro-

tection against the other. The question as to the cause of this

immunity has not, thus far, been answered with definiteness.

The theory of a contagium vivum affords us certainly the best

means of explaining such remarkable facts. We have here to do

with a ferment process, such as was repeatedly alluded to in the

first half of this century. If yeast be placed in a fluid contain-

ing sugar, fermentation takes place ; but when all the sugar has

been destroyed, and fermentation is complete, it cannot be pro-

duced again by a further addition of sugar ; the fluid responds

no longer to the action of the yeast. It is supposable, that in

the diseases which only attack man once, something analogous

takes place
;
perhaps during the disease there is a destruction

or change in the body of some of its chemical or morphological

constituents, whose presence is a necessary condition for the re-

tention or development of the disease poison.

The dimsion and classification of infectious diseases can be
made according to various views.

We can, in general, distinguish, in the development of the

science of pathology, three such views, according to wliich opin-

ions were formed as to the similarity or dissimilarity of cases of

sickness, or upon which the unities of the disease were based.
At first the basis was a purely symptomatic one

;
they grouped

the cases together as the same, or similar, if the symptoms were
the same or similar. Thus originated the old unities of disease,

as, for example. Hydrops, Icterus, Apoplexy, Phrenitis (Deli-

rium of fever), ]S:ausos (Febris ardens), etc. From this symp-
tomatic standpoint, quotidian fever was a different disease from
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the tertian or quartan form. On the other hand, ascites and
tympanites were only different forms of the same disease. Tlie

consistent advocates of this view expressly discarded all refer-

ence to pathological anatomy or etiology. If, for examj^le, a

patient was thought to have a hepatitis, chiefly from the seat

and kind of pain, and afterwards, at the autopsy, there was
found to be a pleurisy of the right side, while the liver was
sound, the diagnosis was not in the least damaged by it ; it was
rather a confirmation of the idea that the nature of a "disease"

should not be based upon the anatomical seat, but rather upon
the symptoms.'

With the progress of anatomical investigations the conclusion

became more and more evident, that a symptomatic classification

was unscientific, because it regarded unessential similarities and

differences as more important than the real materies morbi.

Gradually there came to be a classification on the basis of

pathological anatomy, as well as symptomatology, and finally

the former attained the undisputed mastery. The great ad-

vances which pathology and diagnosis have made in the present

century are attributable mainly to the carrying out of this prin-

ciple. It is true that a narrow application of this principle has

led to many errors. When it was desirable to localize all dis-

eases, a great number of infectious diseases were classed as

gastro-enteritic. Intermittent fever was a splenitis, the acute

exanthemata were inflammations of the skin ; and phthisis,

puerperal fever, etc., they attempted to analyze into anatomical

unities.

This principle of pathological anatomy is not, however, the

final one which science has to accept ; and even in our day she

is on the point of exchanging her present one for another, with-

out yielding up the knowledge which it has furnished, and

promises still to furnish. As in all experimental science, so

also in pathology, the conviction is growing stronger that in the

investigation of diseases, at all events, the idea of causality re-

presents the last point to be reached, and accordingly the most

scientific rule of classification must refer to causes, i.e., must

* Compare Sauvage,i, Nosologia Methodica. T. I. Amstelod., 1768. P. 501.
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be etiological. Already this ground has shown itself to be

extraordinarily fertile, and the future has a still greater yield in

store for it. During the rule of pathological anatomy, while

pathology and diagnosis were making rapid progress, and while

proper recognition was made of all they accomplished, the

reproach was often expressed, and with reason too, that the

practical goal of all medical science, therapy, gained no direct

advantage from the new discoveries, but, on the contrary, that it

was rather pressed into the background. Now, if the etiological

principle is carried out upon the ground prepared by the ana-

tomical discoveries, it promises to do as much, or even more, for

therapy. We shall always be learning more and more how to

grasp the trouble at its root. The indicatio causalis will again

assume a higher position in therapeutics, and we shall find more

efficient remedies with which to answer it. And finally, in

many diseases, we shall have a successful prophylaxis which

may make therapeutics, in the narrower sense of the word,

superfluous,—a thing which could scarcely be hoped for under

the older ideas. The science of public hygiene, which has

already made such extraordinary advances in its still very ob-

scure beginnings, is an outgrowth of the etiological principle,

and is so firmly rooted in it, that the two cannot be discon-

nected.

We are certainly far from having a complete etiological

classification, because our knowledge of the causes of disease,

which have only very lately been subjected to a systematic in-

vestigation, is still confined to the first rudiments. The unities

of disease are still mostly anatomical
;
indeed, in many depart-

ments, we have not even reached this point, but are still obliged
to recognize symptomatic unities. We still have such diseases
as diabetes, neuralgia, epilepsy, mental diseases, etc.

The most advanced position reached thus far is the one now
held with regard to the etiology of infectious diseases. This
group rests upon an etiological basis, and there is scarcely any
difference of opinion respecting its value as the best ultimate
foundation for classification in these diseases. We regard the
quotidian and the quartan fevers as, in the main, the same dis-
eases, so far as both have been shown to originate from malaria

;
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we differentiate tliem from the pysemic febrile attacks, although

they may perchance have a similar rhythm and similar symp-
toms

;
we include among them, however, other malarial affec-

tions, which differ greatly in symptoms, such as malarial neural-

gia, malarial diarrhoea, malarial cachexia, etc. The lightest form

of varioloid is regarded as essentially identical with the most

severe form of variola ; on the other hand, vaccinia and vari-

cella are separated from them. ' In making a differential diag-

nosis, therefore, we are not to rely upon the similarities or the

differences in symptoms or pathological anatomy, but simply

to consider the cu'cumstances that serve to settle the question,

viz., which of the various specific disease poisons has been the

excitant of the attack, and what disease can eventually be

transmitted by it. The simplest diarrha3a, arising from the

poison of Asiatic cholera, is theoretically to be ascribed to this

disease ; on the other hand, a very severe, and even deadly

cholera morbus is to be marked as another disease. In the

contest on the relation of a soft chancre to syphilis, or of croup

to diphtheria, the question is no longer as to the proof of simil-

arities or differences in the symptoms or local lesions, but

chiefly as to whether both are produced by the same or differ-

ent poisons. Perhaps the time is not far distant when the diffi-

culties and contradictions, which at present the doctrine of

phthisis offers, will simply be solved by disregarding the local

lesions, which are sometimes accidental, and allowing etiology

to decide the question of identity or difference. Certainly the

doctrine of pyaemia and even of puerperal fever will never be

clearly understood until we resolve to give up our anatomical

guarantee and take up the etiological.

To understand the pathology of to-day it is absolutely nec-

essary to keep in mind the changes in the dominant ideas as

they have taken place from time to time. Among other things

it is important to remember that even in those departments,

where the classification is now generally based upon the etio-

logical system, the nomenclature is still in great measure tlie

same as that used in the time of symptomatic pathology. If it

' Tkanslator's Note.—By Hebra and others, varioella and variola are regarded

as identical.
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had been possible to introduce new names for diseases, to con^

form to the change in the system, much confusion and much

unnecessary conflict would have been avoided. If this had been

done, there would no longer be any physicians who believe that

because two different diseases are still accidentally called ty-

phus,' it is a reason for regarding them as identical, or, at any

rate, as nearly related.

It is well known that, during the last century, and in the

first third of the present one, extraordinary efforts were made to

found a most complete system for the classification of diseases.

They endeavored, as Boissier de Sauvages expresses it, on the

title-page of his ISTosologia Methodica, to make ^^morlioriiin

classes juxta Botanicoritm ordinem^^'' and divide the classes into

natural orders, families, and species. For a long time the best

intellects have been similarly busied, and a natural system of

diseases was for a long time thought more desirable than a more

intimate acquaintance with the diseases themselves. In recent

times, and under the influence of the anatomical rule, all such

efforts have been given up as irrational and utterly fruitless

;

it was found impossible to accomplish the object in view, since

the idea of species, which lies at the basis of all the classifica-

tions of natural history, is not applicable to diseases which only

represent processes and not individuals. We go, however, too

far, in rejecting all these tendencies, and particularly so in the

case of the infectious diseases. As specific causes lie at the

root of these, so they have a right to the same sort of classifica-

tion as would be proper in zoology and botany,—one too wdiich

would be in full accordance with the modern etiological basis

of pathology. For example, the acute exanthematous diseases

could form a natural order or family, in which one of the spe-

cies would embrace the varioloid exanthemata, and as varieties

might include variola, vaccinia, and perhaps also varicella.

For the present the inauguration of such a system is not to

be thought of ; it would only be possible after the different dis-

ease poisons have been satisfactorily investigated. Thus far we
are almost entirely ignorant of them, and of their natural simi-

' Translator's Note.—The Germans recognize two forms of typhus fever—one, excon-

thematous typhus, our tjphua fever ; and the other, abdominal typhus, our typhoid fever
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larities and differences, and we can only draw conclusions or

suppositions from tlieir manifestations, and from the appearances
and course of these diseases. We do not need, however, to re-

nounce every system, and, if our classilications still fall short

of the ideal of a rigid system of natural history, they are never-

theless not without value, for they, at least, serve to show clearly

the similarities and differences between various diseases. The
plans upon which we may classify are very numerous, and we
should fail to recognize the present condition of progress, and
the aim of such a classification, were we to give one plan uncon-

ditionally a preference over all others. We are willing, in gen-

eral, to give higher scientific dignity to any basis of classifica-

tion, in proportion as it attaches weight to some essential pecu-

liarity in the excitant of disease ; but it will often happen that

the immediate object in view will require preference to be given

to a nomenclature that has a less scientific value.

In the first place, we can distinguish between acute and
chronic infectious diseases. To the acute belong the greater

number, and of these the majority have a typical course, and

last for definite periods of time. Usually we may distinguish a

stage of incubation, which embraces the interval from the recep-

tion of the poison within the body until the appearance of the

first manifestations of disease ; then a prodromic stage, which

continues from the appearance of these first manifestations to the

appearance of the characteristic manifestations of the disease in

question ; and then, finally, the subsequent course can be divided

into a variety of imperfectly defined stages, depending upon the

development of the phenomena and the changes in the pathologi-

cal anatomy of various regions. We are justified in suj)pos-

ing that these separate stages correspond with certain phases in

the evolution of the morbid agent.—Among the chronic infec-

tious diseases, to which belong chiefly the malarial diseases,

the virulent blennorrhoeas, the simple virulent ulcers, and

syphilis—but among which, in future, phthisis will also be in-

cluded—there are some that in the commencement certainly

show a typical course, a more or less constant succession of

symptoms and of anatomical changes ; in duration, however,

they have no definite limits.
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Tlie distinction between mlatile Siud Jlxed disease poisons lies

in the fact that some of them can be conveyed to the human

body by means of the air, while in others such a transmission

does not seem to take place. The cause of malarial diseases

is in this sense volatile, and so is the poison of typhus fever

and many other diseases ; while the contagium of syphilis is

fixed, as is also the case of the virulent ulcers and blennorrhoeas,

of rabies, etc. It is hardly necessary to say, that the expression

volatile is not to be taken in the sense of the chemists, for no

one of these disease poisons can really be gaseous
;
they can,

however, be suspended as free bodies in the atmosphere, be in-

haled with the breath, or deposited on the surface of the body.

More important and more in accordance with the nature of

the exciting morbid agents is the- division of infectious diseases

into miasmatic and contagious. Miasm, in the original and

broadest sense, is the name for any material contained in the air,

that can produce disease. The old writers frequently used the

term in this broader sense, when they spoke of the miasm of

measles and small-pox, but they also included with it, the

non-specific noxious matters mingled in the air, as for example,

the products of putrefaction and decomposition, and some-

times even all kinds of injurious gases. Later, the term miasm,

being brought into contradistinction with the term contagium,

was used in a far narrower sense, and in this narrower sense it is

now solely used.

It is usual now to speak of contagium as a specific excitant of

disease, which originates in the organism suffering from the

specific disease ; while miasm, on the other hand, is used of a

specific excitant of disease, which propagates itself outside of,

and disconnected from, a previously diseased organism. Con-
tagion can be conveyed by contact, from a diseased person to a

sound one, produce the disease in him, and then again repro-

duce itself. Miasm originates from without ; taken up into the

body, it can call a specific disease into action ; but it cannot

spread the disease any further by conveying it from a diseased

to a sound person.

Lately the idea has been advanced l)y many that these old ideas are super-

annuated, that they must be given up entirely, or that at least quite another siguiti-
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canoe must be given them than before. Now, it must be acknowledged that it is

impossible to classify all cases that occur, without further ado, according to these

two categories; nevertheless these ideas, interpreted in the sense that has hitherto

generally been accorded to them, are now also quite ai)propnate and useful; the

difHculties, which were so frequently met with in the use of them, were not so much
dependent on a faulty definition of the ideas as on an imperfect ajipreciation of the

cases to wliich they were applicable.

There are diseases wliicli are purely contagious, and diseases

wliich are purely miasmatic.

Measles^ scarletfever, nariola, naccinia, typhus, diplitheria,

glanders, malignant pustule, rabies, virulent ulcers and hlen-

norrhoeas, sypMlis, pyceniia, andpuerperalfemr arepurely con-

tagious. In all these diseases the poison can be conveyed from
one individual to another by contact ; but it is true that dh-ect

contact is not a necessary condition for the transmission
; it can

also follow mediately from the vaccinator's lancet, from other

instruments, from clothing, through third persons, and in many
of these diseases by the aii*. Under favoring circumstances,

many contagions can retain their vitality and power of infec-

tion for a long time, outside of the organism which produced

them. But under all circumstances,—and this necessarily be-

longs to the idea of a purely contagious disease—the poison

has no special stage of development to pass through on the way
from the infecting organism to the one to be aifected ; but at the

time of infection it is essentially in the same condition as when
given up by the organism yielding it.

TTie malarial diseases are purely miasmatic. In them the

morbid poison develops itself externally ; its reception into a

higher organism is not necessary for its reproduction, and there-

fore is something accidental for the life of the morbid poison

;

within the body it appears to vegetate for an indehnite time,

and, indeed, so far as we can conclude from the symptoms, with

pliases of development that follow one another in rhythm.

Thus far it has not been known that the germs, reproduced

within the human system, can be conveyed to other men, and can

infect them, or that they can again escape from the body and

reproduce themselves further
;
therefore, we must define malar-

ial diseases as purely miasmatic, in the sense of the definition.
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And so, according to the extent of our present acquaintance

M'ith the mode in wliich diseases are propagated, we may easily

class any of the diseases, that have been described, either under

the head of contagious or under that of miasmatic diseases. It

is probable that a more intimate knowledge of the morbid agents

in contagious diseases will bring to light many and perhaps pro-

founder differences, that may call for still further divisions ; but

it does not appear very probable that, in the future, we shall be

obliged to make any essential change in the general definition.

But, besides the diseases that we have mentioned, and some

others, whose mode of extension has remained in total obscur-

ity, there are still other infectious diseases whose mode of exten-

sion we understand sufficiently well to be able to state with

certainty that they can neither be reckoned among the mias-

matic nor among the contagious diseases, in the sense of our

definition. Chief among these are cliolera, typhoid fever, dys-

entery, and probably, also, yellow fever and the plague.

Let us take cholera as an example, and examine only the

most general questions. There is no disease, perhaps, if we
except only vaccinia, upon which so much has been written as

upon cholera, which has only been known in Europe for a few

decennia ; and yet opinions as to the first and most important

question—whether it is contagious or not—are not yet in full

agreement. Both the opponents and the advocates of its con-

tagiousness appeal to facts that apparently should be sufiicient

to place the solution of the question beyond doubt.

In the first place, it is not to be denied that cholera is sel-

dom conveyed directly from person to person. Physicians and
nurses of cholera patients are not much oftener attacked by the

disease than other persons. Inoculation with the blood, the

secretions, and the excretions have yielded negative results. A
French physician in Warsaw, who allowed himself to be carried

away by scientific zeal so far as to swallow matters that had
been vomited by cholera patients, did not die of cholera. On
the other hand, innumerable men are attacked by cholera with-

out having touched or even seen a cholera patient. From
these facts numerous observers have drawn the conclusion that
cholera is in no way a contagious disease.
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Opposed to this, however, it is quite as firmly settled that

cholera never appears in a locality without being transported

into it from an already infected locality. The truth of this

statement can be proved in any local epidemic that is accu-

rately observed. In fact, the number of exact observations con-

firming it is already enormous, though in some epidemics, as

in some cases of disease, it is natural that the transportation

should not have been proved. So in each epidemic, or in each

single case of variola, we cannot show how infection takes place
;

but there is scarcely a physician, in our day, who entertains any
serious thought about an autochthonous origin of the disease ; his

doubts refer simply to the incomplete establishment of the facts.

Among the vast amount of data, which show that cholera only

originates in places where it has been brought by traffic, there

are two facts which have frequently been instanced, and which

contribute greatly to prove it. At the time of the first cholera

epidemic, it never happened in a single instance that cholera was

more rapidly conveyed from one localit}^ to another than a man
could travel by the ordinary methods of conveyance. In

traversing tlie distance from Astrachan to Paris,—which it did,

it is true, with many deviations and temporary halts—it occu-

pied the time from August, 1830, to March, 1832. Why, if the

disease could be propagated independently of the lines of travel,

did it advance so rigidly step by step ? That this slow pro-

gress does not depend at all on other peculiarities, but, in

reality, only on ilae slowness of travel, has been most distinctly

shown in later times. Now cholera travels with our most rapid

means of transportation. In traversing the distance from Alex-

andria to Ancona, in the year 1865, it only employed as much
time as the steamer which carried the passengers ; in 1867 it

spread from Rome to Zurich in four days ; under certain circum-

stances it could be carried now from St. Petersburg to Paris

with the rapidity of a railroad train. The second convincing

fact is, that the march of the epidemic always follows lines of

travel. The direction of the wind, the course of the stream in

the great rivers, is immaterial ; cholera progresses both with and

against the stream, if only travel is in both directions. In

America and in other countries separated by the sea from the
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infected parts, cholera lias never made its first appearance in the

interior of the country, but always in the ports, at which ships

have arrived from infected districts. These facts have led the

majority of physicians to consider the cholera as an exquisitely

contagious disease.

In fact, we must recognize it as a settled fact, in the first

place, that cholera is not transmitted from person to person
;
and

again, too, that it never originates spontaneously, as from a

spontaneously produced miasm, but that afi'ected persons have

always been the medium through which the disease made its

appearance.

Quite analogous conditions occur in other infectious diseases,

which are neither to be enrolled in the list of miasmatic nor in

that of contagious diseases, as for instance in typhoid fever,

dysentery, and probably also in yellow fever and the plague.

Now, how can the two opposing facts be assimilated, that these

diseases are not transmitted from person to person, and yet can

only be occasioned in healthy individuals through the medium

of infected ones ? Supposing our hypothesis of the nature of in-

fectious diseases to be correct, the apparent contradictions will

almost be explained. The tape-worm even cannot be trans-

mitted directly from one person to another ; and yet it is well

known that it only appears under this form after it has passed

through a certain stage of development. If we think that a

procedure, similar to what we know with sufficient accuracy

takes place in the development of the taenia, also takes place

in the development of every disease poison : that, for example,

the organisms which are at the root of cholera have, in their

reproduction, to pass through two stages of development, the

one outside the human body, and the other within ; then the

difficulty which envelops the affair is removed. The fresh dis-

charges of cholera patients contain these organisms in the stage

of their development in which, if introduced into the body of

another, they do not reproduce themselves further, and can

cause no infection with cholera ; before they are again capable

of it, they must pass through another stage of development
outside the body. This occurs, when the discharges remain some
time standing, but particularly when they come in contact with



30 USTTRODUCTIOT^".

great quantities of organic substances that readily decompose,

as in water-closets, dung heaps, sewers, or, too, in the soil of

inhabited localities that are damp and rich in organic debris.

In this stage of development there seems to be a considerable

increase of the poison, and after this reproduction it is again in

a condition to multiply further in the human body and produce

the disease.

Since, therefore, cholera, typhoid fever, dysentery, etc., can-

not be conveyed from diseased to healthy individuals hy mere

contact, they are not contagious according to the significance

of the term. They have this in common with the miasmatic

diseases, that the poison is first of all drawn from without ; but

they also differ from them in the fact that the poison only origin •

ates outside the body when an affected body has furnished the

germs. It is quite proper, therefore, to form a third group, and

give these diseases the name of miasmatic contagious diseases,

which they have held for a long time, though, it is true, usually

in another sense.

The necessity of supposing at least two stages of development, which shall al-

ternate with one another, and must be passed through, in the process of rejDroduc-

tion, does not belong only to the miasmatic contagious diseases. A similar supposi-

tion, though in a somewhat modified form, must also be made for many diseases

liat are contagious in the narrow sense: such, for example, as have a sharply de

fined period of incubation. If a man is infected by the absorption of the con-

tagium of small-pox, measles, and scarlet fever, the manifestations of the disease

do not commence at once, as the case would be after taking a cliemical poison ; on

tlic contrary, the infected person is at first entirely healthy, and only after a definite

period, which is different for each of the above-mentioned diseases, do the first

manifestations appear. What notion, then, must we have of the process that is go-

ing on in this disease poison during the time of incubation? One might, at first,

suppose that the quantity of poison received was too small to produce of itself vio-

lent symptoms, and that therefore there must have been a progressive increase of

the ])oison within the body before the manifestation could assume a distinct ap-

pearance. Such a view, however, though often made to explain the remarkable

fact of incubation, does not corresjwnd with experience. Whether a man intro-

duces into his blood little or much small-pox virus, whether a man has been

vaccinated at one or at ten points, the period of incubation is the same. Besides,

the manifestations do not develop themselves slowly aud with constant increase

from the moment of infection, as the case would l)e by a gradual multijjlicalion

of the poison and, consequently, gradually increased action
;
on tlie contrary the
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proper period of incubation is entirely free of disease manifestations; tlie outbreak

occurs suddenly, and only after the lapse of a certain number of days. There re

mains, apparently, no other way of explaining the fact of incubation than to adopt

the theory that the poison, after its entrance into the organism, has to pass through

a particular stage of development, which lasts for a certain period of time, and ia

accompanied by an increase of the poison. Accordingly, both in the purely con-

tagious diseases with a period of incubation, as well as in the miasmatic contagious

ones, we are forced to accept the theory of different stages of development, alter-

nating with one another; in the miasmatic contagious diseases, this stage must

necessanly occur outside the body ; in the purely contagious ones, all the stages

take place within the body. As the transmission of miasmatic contagious dis-

eases may be compared with the transmission of the tape-worm, so the transmission

of the purely contagious diseases bears a resemblance to the transmission of trichinje.

Finally, there is another difference of great practical signifi-

cance, according to which the infections diseases may be divided,

and which consists in the fact that some of these diseases from

their commencement are limited to a relatively small surface of

the body, and remain so, while others, immediately after the first

appearance of the characteristic manifestations, show themselves

as disturbances which are distributed over the entire body, or,

at least, over a great part of it. The first may be classed as

locals the latter as geiteral or constitutional infectious diseases.

Examples of local infectious diseases are virulent blennorrhoeas,

to which, besides the ordinarj^ gonorrhoea and the specific blen-

norrhoeas of the eye, whooping-cough is also to be reckoned, as

also the simple soft chancre. The specific blennorrhoea of the

urethra can extend farther along the mucous membrane and aft'ect

the bladder, the prostate, the vas deferens, the epididymis, etc.
;

and the chancre, by repeated inoculation, can be transferred to

numerous other parts of the surface, or to the nearest lymphatic

glands, and so produce purulent buboes ; the disease, however,

always remains local, and the greater number of diseased foci

does not change essentially their local character. Even in gonor-

rhoeal metastasis, the question is not so much of the general

infection of the disease, as of the appearance of a new local

affection at a more distant point, although here the mechanism
of transmission has thus far been obscure. On tlie other hand,

in contrast with the local affection, there is syphilis, which is a

general disease. At the time when the first local appearance



32 INTRODUCTION.

takes place, the sypliilitic poison has already been widely dis-

seminated through a great part or the whole of the body. Even
the acute exanthemata, the small-pox, scarlet fever and measles,

are now usually not regarded as skin diseases, but as general

laaladies. The skin implication in them is only the expression

of the general disease, and not the first ; for long before the

appearance of the exanthem there are general disturbances,

such as fever. The local diseased processes, which appear as

expressions of a general disease, are usually designated as locali-

zations of the general disease.

We frequently meet with tlie statement, that a disease is general or constitu-

tional, and that the purely local affections should not be classed among the infec-

tious diseases,—as if this very term excluded such an idea. But there is notliing

in the name of infectious diseases that should lead to sucli a conclusion; on the

contrary, in tlie local diseases mentioned above, the fact of an infection is as plain

as in almost any other disease. And besides, these diseases that are transitional

between the local and the general, or in which it is doubtful to which category

they belong, teach us that such separation would not be proper.

There are only a certain number of the infectious diseases of

which we have thus far been able to say with certainty that they

belong to the general or local diseases ; in regard to others we

can only have more or less definite hypotheses, and an absolute

decision can only be reached when the individual disease poisons

are better known and have been more carefully studied in their

relations to the whole body. Among the general infectious

diseases we can safely count, besides sj^philis and the acute ex-

anthemata, typhus fever, the plague, typhoid fever and the

malarial fevers—the latter at least at the onset of the attack.

On the other hand, dysentery is just as certainly to be classed

among the local infectious diseases, since in it the diphtheria of

the large intestine is the sufficient cause of the general disturb-

ances, complications, metastases, etc. As for cholera, in which

the relations are much more difficult to estimate, it is well

known that JSTiemeyer* has maintained a similar view, and I

think successfully, for he has shown that the manifestations

of cholera can be distinctly traced from the intestinal affection,

' Lehrbuch. Band II.



LIEBEKMEISTEK.—INFECTIOUS DISEASES. 33

and there is no need of assuming that the poison acts directly

on the blood, the heart, or the nervous system. The same

author ' has further shown, for meningitis cerehrospinaUs epi-

demica, that all the phenomena can be referred to the affection

of cerebral and spinal membranes, so that this disease belongs

also to the local affections ; and from what has been said above

it is clear that we should not separate them from the infectious

diseases. Finally, I have attempted, in the case of yellow fever,

to furnish proof that the manifestations of the disease may be

referred to a parenchymatous hepatitis that is due to specific

infection."

Some other diseases cannot be formulated under any one of

these two groups. In diphtheria the early phenomena are doubt-

less of a purely local nature ; but in then* later course the poison

can be taken up into the cu'culation, and be so completely dis-

seminated through the entire body that the disease may in this

way become a general affection. A similar view might perhaps

be adopted for pyaemia and puerperal fever.

' Die epidemische Cerebro- Spinal Meningitis nach Beobachtungen im Grossherzog-

thnm Baden. Berlin, 1865.

- Beitrage zur pathologischen Anatomie und EHinik der Leberkrankheiten. Tiibin-

gen, 1864. P. 261, et seq.
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p. Ch. A. Louis, Reclierches . . . sur la maladie connue sous les ncms de gastro-

enterite, fifevre putride, adynamique, typlioide, etc. Paris, 1829.— W. Jenner,

On the Identity or Non-Identity of the Specific Cause of Tyi^hoid, Tyi^hus, and

Relapsing Fever. Medico-Chii'urgical Transactions. Vol. XXXIII. 1850, p.

23.—Lectures on the Acute Specific Diseases. Medical Times and Gazette.

1853. March b.— Wunderlich, Handbuch der Pathologic und Therapie. Bd.

rV. 2 Aufl. Stuttgart, 1856.—4. Vogd, Klinische Untersuchungen ilber den

Typhus. 2 Aufl. Erlangen, I860.— G'nm??(7<?r, Infectionskrankheiten. 1 Aufl.

S. 118 f¥. 2 Aufl. S. 145 K—Hirsch, Historisch-geographische Pathologic.

S. 158 &.—Ch. Murchison, a Treatise on the Continued Fevers of Great Britain.

London, 1862, p. 385, sq.—F. Memeyer, Lelu'buch der spec. Pathologic und

Therapie. Bd. IL.--A. Trousseau, Clinique medicale de I'Hotel-Dieu de Paris.

Tome I 2 edit. Paris, 1865, p. 212.

The expression Typhus (Tv(/)09) signified originally smoke,

vapor, and was afterwards used to denote an overclouding of

the senses. The name was principally applied to cases of dis-

ease, in which the prostration of the mental faculties constituted

a prominent symptom. The name typhus, however, never came

into general use among the ancient physicians,' although we
find in the Hippocratic writings'" a number of different con-

ditions described under this appellation. The Greek and Roman
physicians did not recognize as distinct diseases the affections

which are now called typhus. We can, indeed, hardly be cer-

tain, from the meagre descriptions of these authors, that this

disease was really known to them. But their writings certainly

give the impression that many of the cases, which they called

phrenitis, lethargus, koma, kausos, synochus, pestis, febris

putrida, etc., really belonged to this disease.

* It is more frcqiTent to find, as in Galen, the expression Typhomania, to designate a

wnii-comatose condition complicated with delirium.

*De intemis affectionibus. Ed. Kii/m, II., p. 496.
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Boissier de Sauvages* introduced into pathology tlie word
typhus to denote a grouj) of diseases. This grouiD he sub-

divided into typhus carcerum, nervosus, comatosus, castrensis,

icterodes (yellow fever), etc. He even described a tyjDlius hys-

terico-verminosus, a typhus exhaustorum, a typhus j)roduced

by poisoning with cassava juice. In the same way the name
typhus came gradually into general use to denote merely cer-

tain symptoms, and was applied at first to all diseases in which

there was a well-marked typhoid condition ; whether this con-

dition occurred in what we now call typhus, or in pneumonia,

variola, scarlet fever, pyaemia, puerperal fever, uraemia, etc.

Others, however, confined the name to the affections, which had
been previously known under the names of febris nervosa, ma-
ligna, continua putrida, ardens, pestilens, bellica, castrensis,

petechialis, etc. Those lighter cases of real typhus, in which

the peculiar typhoid symptoms are Avanting, were called by
other names : febris simplex, gastrica, mucosa, biliosa, continua

non putrida, etc.

When more attention was given to the morbid anatomy of

disease, the attempt was made to introduce an anatomical defini-

tion for typhus. It was found, especially in France, since the

beginning of the present century, that in numerous single cases,

with all the symptoms of typhus, a characteristic lesion in the

ileum and mesenteric glands was present. Moreover, there were

epidemics of typhus in which all the fatal cases exhibited these

lesions. For this reason the conclusion seemed to be warranted

that these lesions were really characteristic of typhus, and that

the disease was really a local affection of the intestines, a gas-

tro-enteritis, enteritis follicularis, dothienenteritis, furunculosis

of the intestinal mucous membrane, an enanthema in contrast to

the acute exanthemata. On the other hand, cases were observed

in which the symptoms resembled those of typhus, while the

intestinal lesions were absent. This was especially the case in

England, where some epidemics of typhus were entirely without

the intestinal lesions, while in other epidemics both cases of

typhus with intestinal lesions and cases without such lesions

' Nosologica methodica, T. I. Amstelod., 1768, p. 308.
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occurred. Tlie English and French observers were reluctantly

compelled to admit that the cases seen by them must belong to

different categories. It was found, also, that a strict adherence

to the . anatomical classification would render necessary a still

further division of the disease.

In this way observers began to speak of different varieties of

typhus, according to the particular morbid anatomy of each

case. They even considered the lesions which belonged to the

complications and sequelae of typhus as varieties of that disease.

So they described abdominal typhus, cerebral typhus, pneumonia

typhus, laryngo-typhus, exanthematous typhus, etc. Some ob-

servers considered these different varieties, to be really distinct

diseases, but the more general belief was that they were only

different forms of the same disease.

When the principle of classifying infectious diseases accord-

ing to their etiology, was gradually introduced, another change

of opinions followed. To decide as to the identity of the different

forms of typhus, neither the symptoms nor the lesions were

any longer considered to be sufficient guides. The etiology was

looked on as the only criterion, and everything else was only

regarded in its bearing on this point. The question was now
propounded in this way : Is there one poison common to all the

forms of typhus, which can, under different circumstances, pro-

duce different lesions and symptoms ; or is each variety caused

by a distinct poison ? This question has been decided, in favor

of those who hold that there is not one, but several distinct

poisons which produce different forms of tj^hus. It is now
agreed by almost every one, that among all the affections which
have been called typhus, we can distinguish tliree diiferent dis-

eases, each of which is produced by a specific poison. These
are exanthematous typhus (typhus fever), abdominal typhus
(typhoid fever), and relapsing fever. The non-identity of the.

different forms of typhus was repeatedly asserted by different

authors from 1830-40
; but William Jenner, in England, and

Griesinger, in Germany, were the principal advocates of this

view ; and it is by their labors that the specific difference of

these three diseases has been recognized. The Crimean war
gave to the French an opportunity of studying exanthematous
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typhus, and of distinguisliing it from abdominal typhus. Jen-

ner especially called attention to the fact that the poison of ty-

phus fever, of typhoid fever, and of relapsing fever, in every case

only produces the same disease, and never one of the others.

When this principle of an etiological classification was fairly

carried out, it rendered necessary an entirely new grouping of

the various cases of disease. The severe forms of febris nervosa,

maligna, putrida, belonged, according to circumstances, to ditfer-

ent diseases, and could no longer be considered identical. On
the other hand, the lightest forms of continua simplex, of febris

gastrica, etc., although often not accompanied with any typhoid

sjTuptoms, were to be classed with one or other of the forms of

typhus, according to the particular poison by which they were

caused.

Although at the present day this idea of a specific difference

between these three forms of typhus is generally recognized,

there is at the same time, a general belief that they are very

similar to each other. They are looked on as members of the

same genus, or of the same family. In the same way as we see

in the exanthemata a natural group of different diseases which

resemble each other in their symptoms, course, and mode of

infection, so the typhoid diseases ma}^ be looked on as a group

which includes typhus fever, typhoid fever, and relapsing fever,

even the plague and yellow fever.

'

But the very expression, "typhoid diseases," gives rise to

the suspicion that this classification is only based on the old

plan of considering principally the symptoms. And if we look

more closely, we can see that this is really the case. Let us

consider for a moment the relationship between typhoid fever

and typhus fever. Perhaps even now most physicians consider

these two diseases to be nearly related, and many even think

that there may be transitions from one disease to the other.

This idea has led to much unnecessary confusion. Facts

observed in one of these diseases have been indiscriminately

applied to both.

Some authors even include puerperal fever, dysentery, hospital gangrene, diphthe-

ria, and many other diseases, under the name of typhus. See Eiseiiviann, Die Krank-

belts familie Typhus. Erlangen, 1835.
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The principal ground for this idea is the existence of the

''status typhosus," which is found in both diseases. But the

"status typhosus," as I Lave abeady endeavored to prove,' is

by no means a symptom which necessarily attends these diseases

and distinguishes them from others. It is entirely a result of

the severe and long-continued fever, and is found equally in

all diseases in which the fever has the same intensity and

duration, as in many cases of variola, scarlatina, pneumonia,

peritonitis, etc. On the other hand, the status typhosus is absent

in all those cases of typhoid and typhus fever, in which the

fever is less intense, or is held within bounds by proper treat-

ment. If, however, the typhoid condition is not characteristic,

no further ground is left for asserting the relationship of the

"typhoid diseases." In fact the only likeness between typhoid

and typhus fever, except that they are both infectious diseases,

is that in both diseases many of the cases are attended with

severe and long-continued fever. In every other respect they

are different. Typhus fever has many more analogies with

small-pox, measles, and scarlet fever, than with typhoid fever.

Typhoid fever in its etiology and mode of propagation resem-

bles dysentery and cholera much more than it does typhus.

The real, fundamental difference between the two diseases is

this : Typhus fe^er is a purely contagious disease
;
typhoid

fever belongs to the miasmatic-contagious diseases. Typhus can

be transmitted directly from person to person ; its contagion is

as intense and evident as is that of the acute exanthemata.

Typhoid fever, on the contrary, is never transmitted from person

to person. There can be no doubt that this profound difference

in the mode of propagation depends upon an essential difference

in the poison producing the two diseases. Every classification,

therefore, which is grounded on scientific principles, must sepa-

rate these two diseases widely from each other.

It is certainly an evil that in Germany both these diseases

have the same name ; it can lead to confusion among beginners,

and might well be corrected. But the propositions for a better

nomenclature, which have as yet appeared, are worthy of but

' Deutsches Archiv fiir klinische Medicin. B. I. 543. 1866.
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little att(?ntion. It is proposed by some to adopt tlie Frencli

and English names, to call exanthematons typhns, tyiDlms,—
and abdominal typlms, typhoid. The name typhoid, however,

expresses the idea of a similarity betAveen the two diseases ; and
furthermore, the Germans consider abdominal tyjolins as the

typical typhus, so that such a change would hardly be an
improvement.

Since the time when the typhoid diseases have been classified

separately, the following are the most important synonjnns oi

abdominal typhus : Abdominal nervous fever, ileo-typhus,

darm-typhus, enteric fever, enteric or mesenteric tyj)hus, febris

entero-mesenterica, dothienenterie, fievre typhoide (France),

typhoid fever (England), intestinal fever (Budd), pythogenic

(produced by putrefaction) fever (Murchison).'

HISTOEY.

It cannot be determined when typhoid fever first made its

appearance, but there is no reason to consider it of recent origin.

Among the descriptions given by the ancients of the '

' typhoid

diseases" we find some which correspond pretty closely with

typhoid fever. Wunderlicli*, in his remarkable attempt to

make a diagnosis of the cases related by Hippocrates in the first

and third books of the Ej)idemics, pronounces several cases to be

tyiDhoid fever. I think it probable that some of these cases

really do belong to this disease.' On the other hand, it is

doubtful whether any of the different forms of dysentery and

intestinal ulcers described by Aretaeus* belong to typhoid

fever. The intestinal lesions in typhoid fever are not so striking,

to those who make no autopsies and only observe symptoms, as

to be considered an essential feature.

In later times, typhoid fever is to be found under the name

Throughout this article the English names of typhoid fever, and typhus fever, are

used.—Translator.
' Geschichte der Medicin. Stuttgart, 1859. Belege, Excurse und Notizen. S. 4.

' Haeser also is disposed to refer some of the descriptions in the Hippocratic vrrit*

ings to typhoid fever. New edition of Geschichte der Medicin. Bd. I. S. 168.

* De causis et signis chronic, morb. II., 9. Ed. KiiJin, p. 153 sq.
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of hemitritjeus. We find in the seventeenth century descriptiona

of cases, somethnes with accounts of the autopsies, which show

mth hardly a doubt that typhoid fever was then widely spread

in Europe. Such reports were given in Italy by Spigelius, Bag-

livi, and Lancisi ; in England by Willis and Sydenham
;

in

Germany by Friedrich Hoffman.' In the eighteenth century the

existence of typhoid fever can be proven with certainty. The

case given by Morgagni/ in which he describes ulcers and perfo-

rations in the lower part of the ileum and in the beginning of the

colon, with swelling of the mesenteric glands and of the spleen,

is generally recognized as an undoubted example of typhoid

fever. Many other plain cases of this disease were described at

this period, and more frequently still later, until at the begin-

ning of the present century the French described epidemics of

typhoid fever, with constant intestinal lesions.

It is probable that in earlier times typhoid fever was much

less widely spread than at the present day. But no certainty

on this point can be reached, for not only are all statistics want-

ing, but good descriptions of autopsies or symptoms are seldom

met with.

The following account of typhoid fever is principally founded on the observa-

tions made by myself in the hospital at Basle, from 1805-71. During this time I

treated 1,900 cases of this disease. The statistics given further on are principally

drawn from these observations. It was, of course, not possible for me to go over

all these histories anew and examine them in every point of view. In reference to

certain questions I had already worked up most of the cases. Concerning many

important points I have made notes ; while colleagues, assistants, and students luive

employed for me both these observations and others made ])j me in previous years.

This same series of observations has been already used by others in reference to

certain points. My friend Prof. C. E. E. Hoffmann' has employed all the fatal cases

from 1865-1867, together with some which were not under my care, in his vei-y com-

prehensive work. In its therapeutical aspect the material has been principally

employed by Prof. Hagenbach and myself.* The complications and scquelfB have

' Compare Murchison, 1. c., p. 388. ^ Epistol. XXXI. 2.

' Unters. iiber die path. -anat. Veriindenmgen der Organe beim Abdominaltyphus

Leipzig, Vogel. 18G9.

" Aus der medicin. Klinik zu Basel. Beobachtungen und Versuche iiber die Anwen-

dung des kalten Wassers bei fieberhaften Kraakheiten. Leipzig, Vogel. 1868.—Uebet

die antipyretische Wirkung des Chinin. Deutsches Arch. f. klin. Med. Bd. III., p. 33.
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been treated of l)y Dr. Betkc,' under my direction. The printed, year books, pre-

pared under my direction, by the as.?istant physicians, Dr. Massini, Di-. Breiting, and
Dr. Niissli, contain most of the material for the years 1869, 1870. For certain

questions I could also use the observations made in Basle in the years 1871, 1873,

whicli are described in the year books by Prof. Immermann and the assistant phy-

sicians Dr. Breiting and Dr. Sociu.'-' In reference to etiological questions, an exten-

sive series of statistics from cases in the hospitals at Basle has l)een compiled at my
instigation, by Dr. B. Socin." I have also employed, besides these hospital cases,

numerous notes out of my private practice, as also my experience in other hospitals.

The material which I have employed has been, therefore, unequally worked up, so

that a greater or less number of cases was available to make up the statistics for the

different questions which came up. But my familiarity with tlie entire series of

observations enabled me to employ readily what was needful for each topic, and in

all the more important questions as to the frequency of the occurrence of the various

conditions, I have given the number of the cases referred to. I think that I am jus-

tified in saying that all the figures given are reliable, except for such errors as are

inherent to the subject, and unless the contrary is stated.

In addition I have endeavored, so far as possible, to make use of the extensive

literature of the subject, but in quoting I liave confined myself to the more impor-

tant proofs and statements.

ETIOLOGY.

W. Budd, Intestinal Fever essentially Contagious. Lancet, July, 1859.—Mode of

Propagation, Relation to Defective Sewerage. Ibid., October.—The same Author

in the Lancet 1856, 1861, and in Observations on Typhoid or Intestinal Fever:

the Pythogenic Theory. British Medical Journal, 1861.

—

Qriesinger, 1. c.

—

Murcliison, 1. c.

—

Trousseau, 1. c.

—

L. Buhl, Ein Beitrag ziir Aetiologie des

Typhus. Zeitschrift fiir Biologie. Bd. I. 1865.

—

v. Oietl, Die Ursachen dea

enterischen Typhus in Miinchen. Leipzig, 1865.

—

Liebermeister, Zur Aetiologie

des Abdominaltyphus. Deutsche Klinik, 1866. Nr. 6.

—

3f. v. PetteiiJcofer,

Ueber die Schwankungen der Typhussterblichkeit in Miinchen von 1850 bis

1867. Zeitschr. f. Biologie. 1868.—Ueber die Aetiologie des Typhus. Vor-

trage, gehalten in den Sitzungen des arztlichen Vereius in Miinchen. Miinchen,

1872.

—

A. Biermer, Ueber Entstehung und Vcrbreitung des Abdominaltyphus.

1867.—Bericht iiber die Resultate der Beliandlung des Abdominal Typhus in Spital zu

Basel. Ibidem. Bd. IV., p. 413*. lS(S^.—NassU, Die Resultate der Kaltwasserbehand-

lung des Typhus abdominalis im Baseler Spital im Jahre 1869. Dissertation. Basel.

1871.

' Die Complicationen des Abdominaltyphus. Statistische Zusammenstellungen nach

den Beobachtuugen im Spital zu Basel hi den Jahren 1865-1868. Dissertation.

Abgedruckt in der Deutschen Klinik 1870. Nr. 42.

' Typhus, Regenmenge und Grundwasser in Basel. Dissertation. Basel, 1871.
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Sammlung kliaischer ^'ortrage. m: liQ.-Lmdwurm, Ueber Typbus-Rccidive

unci Typbus-Iufcctiou. Acrztl. lutelligcnzblatt. 1873. Nr. 15 u. 16.

The assertion that typhoid fever belongs to the miasmatic

contagious diseases, in the sense defined in the introduction to

the infectious diseases, includes two minor assertions. Either of

these assertions, if strictly carried out, may, perhaps, meet with

contradiction. It is stated, on the one hand, that typhoid fever

is never directly transmitted from person to person
;
and, on the

other hand, that it never occurs spontaneously, but is always

due to a disease germ, originating in some other case of typhoid

fever. It will be necessary to bring forward the facts on which

these assertions are based.

The reason why most persons are so slow to believe that

typhoid fever is never directly transmitted from person to per-

son, is, that they are unable to free themselves from the idea

of a relationship between typhus and typhoid fevers. Typhus

fever is certainly a disease which can serve as a prototype of

those diseases which are directly transmitted from person to per-

son. Whoever touches, or even comes near to a case of this

disease is in danger of contagion. For this reason the greater

number of the physicians and attendants who take care of such

invalids are themselves attacked by the disease. In Ireland, in

the year 1847, no less than 500 medical men—about one-fifth of

the entire number—suffered from tyj^hus, and of these 127 died

(Murcliison). In the Crimean war, at the height of the epidemic

among the French, out of 840 attendants in 12 hospitals, 603

were taken sick during a period of 57 days ; more than 80

surgeons died of the disease in the course of the campaign
(Griesinger). Niemeyer in one epidemic was obliged to employ
a former felon, who had just recovered from the disease, as

nurse, because all the attendants were sick. Similar experiences

have occurred in all the epidemics of typhus fever. In hospi-

tals, unless those attacked with this disease are strictly isolated,

they will infect large numbers of the other patients.

Entirely different from all this is the mode of propagation of

typhoid fever. All observers, without exception, are at least of

accord that in comparison with the contagion of typhus, that of
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typhoid fever is very slight, and that dii-ect contagion from

person to person is n )t the rule in the latter disease. From a

long experience I do not hesitate to go still farther, and to assert

that the opinion that t}- phoid fever can be purely contagious,

and can be transmitted directly from person to person, is not

founded on actual observation. Such an opinion is only a relic

of the past time, when the proper distinction between typhoid

and typhus fever was not made, and when whatever was proved

of the one disease was supposed to be partly true of the other.

Typhoid fever, in reality, is never directly transmitted from per-

son to person.

In support of this opinion is the fact that one can handle

patients suffering from typhoid fever without danger of con-

tagion. Physicians and nurses, who take care of such patients,

are no more frequently attacked with the disease than are per-

sons who have never seen such cases. Up to the year 1865 I

have never seen, in the hospitals which I visited (Greifswald,

Berlin, Tiibingen), a single hospital patient, physician, or nurse

attacked with typhoid fever, although such cases are placed in

the general wards. Other observers have had the same experi-

ence. According to Murchison, during a period of fourteen and

a half years in the London Fever Hospital, 2,506 patients with

typhoid fever were treated, and during that time only eight

cases originated in the hospital.

There are, indeed, a number of contrary observations, and it

may be that in some particular hospital the disease originates

more frequently. If this only happens during an epidemic, and

the number of such cases is not great, the fact is not remark-

able. But even if, as an exceptional thing, the cases originating

in the hospitals are very numerous, this must not be considered

of itself sufficient proof of direct contagion. The possibility

exists that local conditions are the cause. If a focus of infec-

tion exists within a hospital, it may give rise to numerous

diseases. It is easy to understand, from what we know of the

origin of infection, that in a hospital where there are many cases

of typhoid fever, such a focus of infection may readily be

formed.

Since 1865 I have often had the opportunity to see such
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hospital infections. But these observations have only strength-

ened my belief that there is no direct contagion from jDerson to

person.

lu the hospital at Basle, during my service from 1865 to 1871, such hospital

infection occurred repeatedly, more frequently in the earlier than in the later years.

During this period of six years, 1,900 cases of typhoid fever were treated ;
of these, in

45 cases, tlie disease originated in the hospital. Besides these, slight febrile affec-

tions occurred among the atteudmg physicians and nurses, whicli were in part due

to slight infection. Of the 45 cases some were nurses or attendants, who were in

contact with the typhoid patients ; others were patients lying in the same wards.

But some of the cases were in persons who had no direct or indu-ect conmiunication

witli the typhoid patients. For example, a patient who had gone thi-ough an

attack of small-pox in the isolated wards devoted to that disease, was attacked

immediately after his discharge with fatal typhoid fever. Another patient was

attacked in the syphilitic wards, which are also isolated, and that, too, at the end of

a vigorous course of treatment with calomel. In the surgical wards some patients

were attacked. The apothecary also, the engineer, washerwomen, and kitchen

maids, none of whom ever entered the wards, were attacked in the same way. Such

cases show evidently that typhoid infection within a hospital does not depend upon

dh-ect contagion from person to jjerson. On the other hand, many other circum-

stances pointed to the fact tliat foci of infection had been established in the hospi-

tal. Thus, for example, the cases of the disease among the attendants and patients

were especially numerous in two rooms, which were situated one over the other on

different floors. A wooden pipe, which extended from the main sewer to the roof,

ran by both these rooms. At that point the sewer was of faulty construction and

was turned at a right angle, so that the refuse matters accumulated there. Since

this source of infection was made known, repeated cleansings, washings, and disin-

fections have been followed by satisfactory improvement, and if the sewer were

entirely altered the infection would disappear. During 1873 and 1873 I am
informed by Prof. Immermann that there were six to eight cases of typhoid fever

among the physicians and attendants of the hospital ; and besides this, almost all

the new attendants suffered ft'om abdominal catarrh without fever.

In the hospital at Tubingen, during the year 1873, five persons were attacked with

tyi^hoid fever, and two of these were very sick. It was remarkable that none of

these cases occurred among the attendants or patients of the medical service who camo
in contact with the typhoid patients. On the contrary, all the cases occurred in the

patients on other stories, who never saw a typhoid patient (one case in the warden's

family, a kitchen maid, three surgical nurses). It should be mentioned in this con-

nection that the water-closets of this hospital are very badly arranged, and are not

likely to be improved until a new hospital is built.

In accordance with these facts is an experience of Griesinger's, which, however,
ho interpreted as a proof of the direct contagion of this disease. He observed in
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the hospital at Ziiricli that although the typhoid patients were isolated, yet conva-

lesceuts and patients in other parts of the l>uildiug were attacked with the disease.

These observations, to wliicli others coukl be added, show

phiinly that hospital infection is not to be explained by conta-

gion from person to person. In a hospital which is only toler-

ably clean, it makes no difference whether the typhoid patients

are isolated or placed in the same ward with the others. Hos-

pital infections do not depend wpon direct contagion, but indi-

cate that foci of infection exist within the hospital.

We meet with similar experiences in private practice. There

are indeed often enough cases in which one could suppose a di-

rect contagion ; but a closer observation shows that the assump-

tion of another way of infection is not only possible but usually

more probable. In addition, there are numerous cases in which

the possibility of infection by direct contact can safely be ex-

cluded.

Already, at a time when typhoid and typhus fevers were not

recognized as entirely distinct diseases, two opinions prevailed

among physicians as to the contagiousness of typhoid. The one

party asserted decidedly that according to their experience

typhoid fever was not contagious ; these were principally the

French, whose experience was confined to tyj^hoid fever. Thus
Andral declared that he had never seen anything in hospital or

private practice which pointed to the contagiousness of this

disease. Cliomel asserted that not one French physician in a

hundred believed the disease to be contagious. But most

physicians and especially those who were acquainted with

typhus fever, asserted that typhoid fever was also contagious,

and this opinion became gradually the prevailing one. Only

very lately, since the two diseases have been separated, do we find

observers freeing themselves from the conclusion drawm from

the analogy falsely assumed between the two diseases, and

reaching the conviction that typhoid fever is not contagious

from person to person.'

How^ then does typhoid fever originate ? How is the poison
«

* Compare V. Gietl, 1. c, "Der reingehaltene Leib des Typhuskranken und dessen

Leiche steckeu uicht an." See also LiebermeisUr, 1. c.—Blermer, 1. c.
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elaborated, and how is it transmitted to man ? These questions

are answered with great unanimity by most persons, even those

who believe in dii^ect contagion. They hold that the poison of

typhoid fever originates in the decomposition of organic sub-

stances. The name pythogenic (produced by putrefaction)

fever, proposed by Murchison, is based on this generally re-

ceived opinion.

Yet, if we look more closely at the facts on which this

pythogenic theory rests, we can find grounds for doubt.

In the first place, it appears suspicious that not only typhoid

fever, but a whole series of specific diseases, of which the origin

is obscure, should be all referred to the decomposition of organic

substances. Such an origin is often assumed for the plague,

dysentery, malarial diseases, yellow fever, typhus and cholera.

And this very cu'cumstance shows that to explain the origin of

typhoid fever by a general and indefinite assumption of a de-

composition of organic substances is not satisfactory. It is not

every kind of decomposition that can produce typhoid fever ;
it

must be some specific form of decomposition which elaborates

as a specific product the poison of that disease.

To explain the formation of such a specific product, two

principal hypotheses have been offered. The one assumes that

the specific products of decomposition depend on the particular

substances which are decomposed. To produce typhoid fever,

the substances decomposed must be animal. To fsecal masses

especially, and above all to human excrements, is attributed the

property of producing typhoid fever, by their decomposition.

More recently the gases from sewers have been regarded as a

frequent cause of typhoid fever. According to the other hyj)o-

thesis, typhoid fever originates in the decomposition of organic

substances only when these decomposing substances are mixed
with the germs of the specific typhoid poison, and when these

germs grow and multiply.

An unprejudiced examination of the facts leaves no doubt as

to which of these hypotheses corresponds best with observation.

A few hints will suffice here.

Typhoid fever has never been produced by experiments with
decomposing substances, nor by products of decomposition acci-
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dentally introduced into the body. It would be an entire mis-

understanding of the specific character of typhoid fever to con-

found with it, in any way, tlie appearances and intestinal af-

fections which are produced by the inoculation of putrid sub-

stances.

Thci'e are, indeed, several accounts in the annals of science, of the production oi

typhoid fever by eating rotten food. The most striking of these is the epidemic

which occurred in Audclfingen, in the Canton of Zurich, in 1839, when, it was said,

more than five hundred persons were attacked with typhoid fever in consequence of

eating putrid meat. Griesinger, by bringing forward this fact, and by stating tliat

the existence of ileo-typhus was anatomically proven, has made this epidemic

widely known, so tliat it is generally accepted as a proof of an autochthonous

origin of tyjjhoid. In this way, some authors who were disposed to believe in the

continuous propagation of the typhoid poison, were led to the assumption of its

spontaneous origin. The importance of tliis case, if it were fully proven, in refer-

ence to the etiology of tyjDhoid fever, has led me to study closely the printed

records of this epidemic. And I found, with complete certainty, that this epidemic,

in which out of five hundred and fifty cases nine or ten died, was not typhoid

fever.' On the other liand, my belief that it might have been an unusual epidemic

of trichinosis, a belief which had been laid before the medical authorities of Ziirich

by Kiichenmeister, was not confirmed. Dr. Sigg, Jr., of Andelfingen, examined the

bodies of two of the fatal cases, and found no trichinte. This gentleman was kind

enough to give me a portion of the muscular tissue of a man eighty-one years old,

who died in this epidemic, and I was unable to find any trichinae.'' This negative

result, together with other more recent occurrences, render probable the opinion

that there is a particular disease produced by meat-poisoning, an idea already

advanced by Lebert ' and R. Kohler.*

In fact, daily observation is sufficient to show that the

decomposition of organic substances and of excrementitious sub-

stances is not of itself sufficient to produce typhoid fever.

There are multitudes of houses in which the effluvia of the

privies can be smelt through all the rooms, and in which the

inhabitants are constantly inhaling sewer gases ; and neither the

temporary nor permanent residents are attacked with typhoid

fever. Cities with defective sewerage are not by any means

always visited with typhoid. It can be readily seen also that

' Ueber die Epidemic in Andelfingen (Canton Ziirich), vom J. 1839. Deutschea

Archiv fiir klin. Medicin. Bd. III. 18G7. S. 223.

* Notia betreffend die Epidemie in Andelfingen. Ibid. Bd. IX. 1872. S. 245.

» Ilandbuch der praktischen Medicin. Bd. I. 1 Aufl. S. 415. 3 Aufl. S. 434.

Haudbuch der speciellen Therapie. 3 Aufl. Bd. I. Tubingen, 1867. S. 5.
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there is no relative proportion between the frequency of typhoid

fever and the want of cleanliness in different cities ;
the dirtiest

cities may be exempt, and the cleanest attacked. There are vH-

lages, and there are certain quarters in cities where, both within

and without the dwellings, decomposition of organic and excre

Imentitious substances is constantly going on ;
but only in some

of these situations does typhoid fever occar ; while in others it

has never been observed within the memory of man. But m
such places the introduction of a single case of typhoid will

often give rise to a severe epidemic.

We are, therefore, forced to the conclusion that, bcsid(^H

external conditions favorable to the development of the typhoid

poison, something else is necessary. Numerous facts render it

more than probable that this something necessary is the specific

poison itself. In other words, the poison of typhoid fever does

not originate in decomposing substances, but finds in them a

favorable ground for its growth and multiplication. The most

convincing experiences show that typhoid fever never originates

in any unusual amount of decomposing matter, nor from any

circumstances favorable to decomposition, but is always pre-

ceded by the introduction of a case of the same disease.

This opinion, that the poison of typhoid fever is propagated

continuously and never originates autochthonously was first

established by Budd. It has gained ground as yet but slowly,

but there is every prospect that it will in time become the preva-

lent opinion.

In most large cities typhoid fever is endemic, and more or

less cases are constantly seen, so that in them the result of the

introduction of the disease can hardly be traced. In small

places, however, it sometimes happens that after a long immu-
nity from the disease a single case will be introduced which

gives rise to an extensive epidemic, and for years after this there

will be single cases or repeated epidemics. The number of such

examples as this is constantly increasing. Thus Trousseau gives

a number of such cases occurring in France ; while Budd and
Murchison relate similar experiences. Y. Gietl has published

Bome very interesting observations. De la Harpe ^ reports on an

' Bulletin de la societe Vaudoise de medecine, Juin, 18G7. Nr. 3.
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epidemic in Lausanne, from wliich numerous cases found theii

way into tlie adjoining villages and there gave rise to new epi-

demics. Recent literature furnishes many more examples, so

that we can lay it down as a rule without exception that typhoid

fever only appears in a locality previously free from it, when a

case of the same disease has been introduced.

I have myself had several opportunities to follow such intro-

ductions of the disease. The spread of typhoid in the villages

of the Jura belonging to the Canton of Baselland, was particu-

larly interesting. There one could repeatedly determine that a

case from Basle, or from Aarau, or from some other village

where the disease existed, was the starting-point of a new
epidemic. Whilst in many of these villages, all in the same

hygienic condition, typhoid had not been seen before in the

memory of man.

Such experiences are usually explained by authors as evi-

dences of the contagiousness of typhoid. For us they are the

proof that the decomposition of organic substances is not

of itself a suflBcient cause for typhoid fever ; for in the villages

just mentioned such decomposition had been going on for ages.

It requires the presence of the specific poison, a poison which is

introduced and not developed spontaneously, and this specific

poison finding an appropriate soil produces an epidemic.

We must therefore recognize, on the one hand, that typhoid

fever is never contagious from person to person, and on the

other hand, that it never originates spontaneously, but by a con-

tinuous transmission of the poison. Typhoid fever, therefore,

like cholera and dysentery, belongs to the miasmatic contagious

diseases, in the sense in which these diseases were defined in the

introduction. The disease is not contagious in the proper sense

of the word, for it is never transmitted by direct contact. It is

not purely miasmatic, for external conditions alone are not

sufficient to produce it. The presence of a person suffering from

this disease, or of substances derived from such a person, is

necessary. The poison is propagated continuously. It travels

from the diseased individual to the localities which are favorable

for its growth and multiplication, and fi^om these localities again

into the human body.
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The question then arises, What are the substances ierived

from diseased individuals which act as transporters of the

poison? Evidently these substances are to be looked for in the

excrements. There are the same grounds for looking for the

poison in the excrements in typhoid fever as there are in

cholera. And as a matter of fact, there are very plain observa-

tions which show that the disease can be produced from the

excrements of typhoid patients. But it may be questioned

whether such excrements contain the poison while still in their

fresh condition. The circumstance that physicians and nurses

and patients in the same wards are seldom attacked, even if

they handle the fresh excrements, seems to indicate that the

poison, in order to become active, has to go through a certain

stage of development outside of the body. This development

can take place if the dejections are left to themselves, as in dirty

linen
; but it seems to go on more abundantly if the dejections are

collected in privies, sewers, or ground already saturated with

organic substances. In this way it can be explained how a

typhoid patient, who comes to a house or region previously free

from the disease, can establish there a focus of infection from
which many other persons become diseased.

Often such a focus of infection is so limited that only the
inhabitants of one or of a few houses are exposed to its influ-

ence. And even in extensive epidemics it is often plain that the
epidemic is composed of a great number of endemics. Certain
portions of a city, groups of houses, or even single houses,
represent foci of the disease, while other houses between these
are not affected. Of 436 typhoid patients received in the Zurich
hospital, Griesinger could determine that 135 came from houses
in which one or more other persons were sick with the disease.
Similar relations were observed in the epidemic which prevailed
in Basle in th(^ years 1865 and 1866. According to the report
of Streckeisen, ^ on this epidemic, a report which, in spite of
some inexactitude in the statistics, contains much useful mate-
rial, the number of reported typhoid cases in the two years was

Bericht an E. E. Sanitats-Collegium von Basel-Stadt iiber einige statistiche Verhalt-
«isse der . . . Typhus-Epideraie. Base], 1868.
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2,847. If the trivial cases, called febrile abdominal catarrh, are

included, the entire number reached 3,756. Of all these it was
shown that 962 cases were brought from houses in which three

or more cases of the disease existed.

To form a judgment of the proof afforded by such statistics an approximativo

balancing of the figures is not sufficient. It is necessary to consider the balance of

probabilities. The statistics just mentioned are by no means sufficient. It requires

a more exact study of the groups of cases than can be undertaken here to demon-

strate the existence of separate foci of infection.

The poison of typhoid fever can retain its vitality for a long

time during the stage of development through which it passes

outside of the body. Whilst the poison of cholera, in our cli-

mate at least, usually expii-es in a few weeks outside of the

body, the poison of typhoid fever may live for a long time under

the same circumstances. When typhoid fever is once established

in any locality, it may disappear for a long while, and then sud-

denly reappear, without the introduction of a new case. In Basle,

during the first five months of the year 1865, there were only a

few isolated cases of typhoid fever (twelve cases in the hospital

in five months). In the following months occurred the most

extensive epidemic ever seen in that city. There were one hun-

dred and fifty cases in the hospital wards ; one hundred casea

in a temporary hospital, and the hospital accommodations were

entirely insufficient for the number of cases. It was evident

that during the almost complete cessation of the disease the

poison remained latent, but not dead, outside of the human
body. Similar experiences are seen in all large cities in which

typhoid fever is endemic, and it is well known that dysentery

occurs in cities and villages under similar conditions.

Many observations also of smaller foci of infection point to a

long-continued existence of the poison outside of the body.

Griesinger calls attention to the protracted and scattered house

epidemics, in which the cases occur at intervals of months, so

that their mutual connection is easily overlooked. Murchison

relates an example of six cases occurring in the same house,

scattered over a period of eight years. Although, when the

cases occur at such long intervals, their connection may be
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doubted
;
yet in many cases it is most probable that there is a

continuous focus of infection producing occasional cases of dis-

ease.

By the assumption of a long existence of the typhoid poison

outside of the body, most of the single cases, which are used aa

proofs of the autochthonous origin of typhoid fever, can be

brought into accordance with our theory of a continuous trans-

mission of the disease. So strong are the proofs in favor of the

long vitality of the typhoid poison, that we must scrutinize

very closely the cases which are brought forward in favor of the

autochtlionous theory.

The period of incubation, that is, the length of time during

which the poison remains in the body before symj^toms of the

disease are manifested, is difficult to be determined. It is hard

to fix the exact date of the infection, and often hard to fix that

of the commencement of the disease. It is customary to include

the time of the indefinite prodroraata in the period of incuba-

tion, and to reckon the commencement of the disease from the

time when the fever or some of the peculiar symptoms make
their appearance. There are some cases in which it seems pro-

bable that the period of incubation is relatively short. It hap-

pened in Basle that a few cases were attacked who had only

been in the city from seven to fourteen days. In the epidemic

which was produced at the barracks in Solotliurn by the drink-

ing-water, one person was taken sick fourteen days or less after

exposure, seven others in sixteen to seventeen days or less.

On the other hand, in most cases the period of incubation seems
to be longer. In one case I could determine that it lasted at

least nineteen days, in other cases at least eighteen days. Loth-
holz,' who worked under Gerhardt's direction, observed in the

epidemic which occurred in the neighborhood of Jena, that the

average period of incubation was three weeks ; the shortest

period eighteen days, the longest twenty-eight days. Haegler

'

found in three cases, produced by drinking-water, a period of

incubation of at least twenty-one days. According to our pres-

' Beitrag zur Aetiologie des Ileotyphus. Dissertation. Jena, lSQQ.~-Oer?iar<It,

Deutsches ArcMv f. klin. Med. Bd. XII. 1873. S. 5.

' Deutsches Arch. f. klin. Med. Bd. XL S. 34.
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ent experience, therefore, the average period of incubation is

tliree weeks ; in isolated cases it may be only two weeks, and in

otliers last as long as four weeks.

In what way is the poison received into the human body 5

This question is very important. Its answer might show to

those who live where typhoid fever is endemic, how to avoid

the disease. In most cases we are not able to answer this ques-

tion, yet we can demonstrate by reliable observations two special

ways of infection. Infection can be produced by the air we
breathe, and by the water we drink.

With our present experience it is not possible to deny the

production of infection by the air. When we find that most of

the scholars in some schools are attacked with typhoid fever in a

succession and intensity corresponding to the degree of their

exposure to the gases arising from an open sewer (Murchison, 1.

c, p. 443), we can hardly doubt the way in which the infection

is produced. Similar experiments, in which the spread of the

infection by the air seems the only possible way, are not uncom-

mon. In the cases in the hospital at Basle, an infection from

drinking-water could be safely excluded, and I have often seen

cases of typhoid under conditions which seemed to exclude

every other way of infection except by the air.

'

A very instructive case is related by v. Gietl, which shows at the same time the

long vitality of the typhoid poison. A villager, who had contracted typhoid fever

at Ulm, returned to her native village, a place where typhoid had not existed for

many years. The excrements of this person were thrown on the dunghill. Several

weeks later five persons were employed to remove this dungliill. Of these five,

four were attacked with typhoid fever, and one with gastric symptoms and swelling

of the spleen. The excrements of these five persons were buried deep in the dung-

hill. Nine months later, two persons were employed in completely removing this

dunghill, one of them was attacked with typhoid and died of it.

From such facts we may fairly assume that infection can be

produced by the inhalation of the exhalations from privies,

sewers, etc., in whjch the typhoid poison exists. It is hardly

necessary to mention that the existence of infection by the way

of inspiration does not imply that the poison is a gaseous body.

' Deutsches Arch. f. klin. Med. Bd. VII. 1870. S. 180.
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On the contrary, it is most probable that the infectious agent

consists of minute particles of solid matter suspended in the air.

The inspiration of the poison, moreover, does not imply that it

passes through the lungs into the blood. It is equally possible

that it passes through the pharynx into the alimentary canal.

Often the disease seems to be spread by the bed linen and the

clothes dirtied with the dejections of the patients. This ex-

plains why washerwomen are so frequently attacked ;
and why

the relatives who nurse the patient are so often the first victims.

De la Harpe found that the first series of persons infected by an

imported case of typhoid fever were almost always females.

The greater number of physicians admit the occurrence of

infection from drinking-water. But there are some authors, and

very good ones, who, if they do not entirely reject this mode of

infection, yet regard it as unproven, or of very rare occurrence.

To unprejudiced minds there can be no doubt of the frequent

occurrence of infection from drinking-water. There are a very

large number of experiences recorded in literature, which render

this assumption at least possible and often very probable. Be-

sides, there is a series of indubitable facts, any one of which

would alone be sufficient for proof. It is not going too far, if we

assert that the infection from drinking-water can be more clearly

proven than the infection from the air. The experiences of

later years have been so strildng, that even the wonderful dialec-

tics of Pettenkofer cannot raise a doubt against them.

In the first place, it is certain that there are many wells into

which drain the matters from adjoining privies. When we
consider how often wells and privies are situated close to one

another, and how little precaution is taken to prevent the con-

tents of the privies from soaking into the surrounding earth, we
should expect, as a matter of course, that these foul matters

fliust find their way into the deeper springs. Very often, also,

chemical analysis will detect in well-water substances which can

Duly come from neighboring privies,' In some cases, where

' Compare the extended researches of O. Gopjtelsroeder, Ueber die chemische

Beschaffenheit von Basels Grund-, Bach-, Fluss-, und Quellwasser, mit besonderer Be-

riicksichtigung der sanitarischen Frage. Separ. -Abdruck. aus den Verhandlungen dex

BaKlerischen naturforschendcn Gesellschaft. Basel, 1867.
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typhoid patients were crowded together in houses, I have been

able to make ocular demonstration of the flow of foul matters

fi'om the privies into the wells.

If, therefore, we hold the dejections of typhoid patients to be

the carriers of the contagion, it is d priori probable that they

become mixed with the drinking-water. In fact, in Basle many
epidemics had to be referred to such conditions, and often the

closing of the wells, and the use of the drinking water from the

aqueduct, was sufficient to break up the epidemic.

It must be understood, however, that not all well water

which is mixed with drainings from privies produces typhoid

fever ; the presence of the typhoid poison is a necessary condi-

tion. In a region where there is no typhoid fever, the drinking

of excrementitious matters does not produce typhoid, but, at

the most, only other derangements. In this way we explain the

common experience that a well may furnish harmless water for

a long time, and then, if a single case of typhoid is introduced,

gives rise to an epidemic. In general the quantity of organic

matters present in drinking-water is not as important as their

quality. And it is only from our want of knowledge of the

quality that we are obliged to assert, in a general way, that

drinking-water is suspicious according to the amount of organic

substances in it, especially if these substances are excrementi-

tious. Finally, we should mention that so far all observations

favor the assumption that the typhoid poison can be destroyed

by boiling the water.

Much more extensive than the epidemics produced from a

single well are those which take place when an aqueduct is

infected with the typhoid poison. Such occurrences have been

repeatedly observed in late years. I had the opportunity of

studying on the spot one of the most remarkable of these, the

epidemic in Solotliurn, in the year 18G5. Such infection of an

aqueduct is most easily effected when excrements from privies

containing the typhoid poison are used as manure on the fields

from which the aqueduct receives its supply. In this way

originated the epidemic in Stuttgart, in the year 1872. Many

facts, as, for example, the epidemic in Lausen (Canton Basel-'

land), in 1872, show that excrements and water polluted with
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tliem can soak tlirougli a considerable thickness of earth without

losing their infections properties, especially if the earth is loose

nibble.

A portion of the literature concerning infection from drinking-water was col-

lected by Griesinger (1. c, 3. Aufl., p. 150). The yearly reports of Ilirsch are the

principal authorities for the last few years.

I give below a condensed account of some remarkable experiences of infection

by diinking-water; for the details I must refer to the original reports.

Epidemics from Infection of an Aqueduct.

Epidemic in Solothum, 18G5. In a locality supplied l)y a certain aqueduct,

during the period between August 15 and Septeml)er 15, a number of persona

were attacked with typhoid fever; 82 of these cases are described with tlieir

names. Almost all the houses supplied with water from this aqueduct contained

cases of typhoid, while other houses near and between these, but with a different

water supply, escaped entirely. In the barracks, which were supplied from the

aqueduct, numerous cadets and instructors, collected from ten different cantons,

were attacked with the disease. The disease commenced 14 days after their

moving into the barracks; in 11 days, 33 were attacked, and the school being

then given up, after its dismissal 10 more were attacked. Out of 100 ])ersons 43

were attacked witli severe typhoid, and 8 died. At the same time the disease

appeared among the other dwellers in the barracks, although before that time

tliere had never been a case of typhoid there. It was found, on examination,

that a brook wliich passed through the court of the lunatic asylum Roscgg, and

received its sewerage, ran into the aqueduct. In the asylum was a nurse who had

recently come from a typlioid locality. This woman was taken sick with tyjjhoid

fever about the middle of July, and died August 8. The clothes of this patient were

washed in the wash-house of the asylum, by order of tlie director, and many soiled

clothes were even soaked in the brook itself. After the middle of August the

epidemic appeared throughout the entire locality supplied by the aqueduct.

(Deutsches Arch. f. klin. Med. Bd. VII. 1870, p. 1G8).

Epidemic in Lausen (Canton Basclland), 1872. The village of Laus^-n, since the

pa.ssage of the allied armies in 1814, had not suffered from any epidemic of typhoid.

Isolated cases introduced from Basle had never sijread the infection. During the last

seven years there had been no cases at all of typlioid. On the 7th of August 10 inhab-

itants were attacked with typlioid fever, and in the 9 days following 57 persons were

seized The epidemic lasted until October. Out of the 800 inhal)itants of the

village, 130 were taken sick, almost 17 per cent. Neariy 100 of these cases commenced
rluring the firet three weeks of the epidemic. In addition, 7 persons temporarily

living in the village were attacked, most of them some time after their departui-e

flom it. The disease appeared only in those houses which were supplied with drink-

ing-water from running streams. The houses which only used well-water escaped.
It was demonstrated that tlie privy and dunghill of a house at some distance
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discharged their contents into a little stream. Tliis little stream had a subterraneous

communication witli the sources of the streams wliich ran into the village. In this

house, on July 10th, a man was attacked with typhoid, and in July there were three

more cases in the same house. {Haegler, Deutsches Arch. f. klin. Med. Bd. XI.

1873. S. 237. Vgl. Gutzmller, Schweizerisches Correspondenzbl. 1872. Nr. 24.

Epidemic in Stuttgart, 1872. The meadows, from wliich a portion of the Stutt-

gart aqueduct receives its supply, were in the beginning of the winter of 1871-72

thickly manured with the matters taken from the city sewers. In January there was

a thaw with rain, and the water of this aqueduct became of a yellow color, with an

offensive smell. This was not produced by inorganic substances, and examination

showed the presence of large quantities of organic matter. The. water reduced a

jjermanganate solution as much as would a mixture of pure water with ^ per cent, of

urine. In Febniaiy an epidemic broke out in the portion of the city supplied by

this aqueduct, so severe that there was an average of one typhoid patient for every

two houses. In a neigliboriug district, partly supplied with water from the same aque-

duct, there was an average of one patient to every ten houses. In the rest of the city

the disease was not more frequent than at ordinary times, averaging one case to every

144 houses. ( 0. .^oesiZire, Wtlrttembergischcs arztliches Correspondenzbl. 1873. Nr.

3. Berichte von Burkart und von Frdlich, ibid., 1872. Nr. 2-15.)

We find reports of analogous observations during the last few years, showing

the origin of such epidemics from infection of the water supply in Zuclschicerdt,

die Typhusepidemie im Waiscnhause zu Halle an der Saale im Jahre, 1871. Halle,

1872.

—

M. Dansen, Ueber Aetiologie des Typhus abdominalis. Ziiricher Disserta-

tion. Winterthur, 1872.— Weinmann, Schweizer Corresp.-Bl. 1872. Nr. 23.

—

Bier-

mer, 1. c.

—

G. E. Weisflog, Ueber die Typhusepidemie von 1872, zu Elterlein.

Deutsch. Archiv f. klin. Med. Bd. XII. 1873. S. 320.

Epidemicsfrom Infection of a Well,

Epidemic in the " Soherenfabrik." in Basle, 1867. In a collection of houses

situated at some distance from the city, of which the inhabitants numbered about

150, mostly girls of thirteen to seventeen years old, there were no cases of typhoid

during the severe epidemic at Basle in 18G5-1866. In the year 1867, when the epi-

demic had subsided in the city, a single case appeared in January; a second case in

February, and in Maya large number, so that within twenty-two days tliirty-six per-

sons were attacked with typlioid fever, and many otliers with feljrile and afebrile

abdominal catarrh. It was shown that the well from whicli the drinking water was

drawn was fed from a canal into which emptied the privy. Eighteen days after the

use of this water was forbidden there were no more new cases. A little later, three

more cases occurred in persons who had probably disobeyed and drunken of the

water. After the well was completely closed there were no more cases. (Deutsches

A.rch. f. klin. Med. Bd. VII. S. 155.)

Epidemic in the barracks at Zurich, 1865. In these barracks thirty-three recruits

3f the infaitry school were attacked within seven days. After the dismissal of the
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recruits, twenty-two more were seized. All the cases occurred in the infantry

school ; the members of the artillery school and the police stationed in the same

barracks were exempt from the disease. Tlie cause was found in a well, situated in

tlie exercise- ground, only used by the infantry, from which they frequently drank.

Close to this well was a receptacle into which were thrown refuse matters from thd

city. Chemical analysis showed the water to contain impurities IVoiu this receptacle.

When the well was closed, and the refuse removed, no more typlioid appeared in the

barracks. (Ibid., S 168.)

Compare also cases in MurcMson (1. c), v. Gietl (1. c), and Kaclienmdster, Dei

K 'iuhardtsdorfer Typhus, 1872-1873. Allg. Zeitsch f. Epidemiologic. Heft 1.

It is unnecessary to say that other beverages, such as milk, if mi.\ed with in fee-

t.al water, and not boiled, can produce the infection. Observations, which seemed to

sliow the propagation of typhoid fever by milk, have recently been made in

Eugland.

From all that has been said it results that the real cause, in

onr opinion, of every epidemic, and of gygyj isolated case of

(".yphoid fever, is only the specific poison of typhoid fever. All

the numerous conditions which have been called causes are not

real causes. If the specific poison is absent, every other evil

infiiience may act on the population without producing typhoid

fever. No matter how well a field is manured, wheat will not

grow unless wheat has been sown. But no one would think for

that reason of denying the importance of the quality of the

ground and of the manure for the culture of wheat ; if we sow

on rocks we sow in vain. In the same way, besides the presence

of the typhoid poison, many other conditions are necessary to

produce typhoid fever. It happens, indeed, very often that the

introduction of a case of typhoid does not produce an epidemic,

and this is not at all remarkable. The germs of the poison,,

whicli come from the sick, must find a favorable soil for their

reception and growth, and they must then be taken into the

systems of other persons, in order to produce an epidemic.

Whether this happens or not, depends upon many circumstan-

ces, especially such conditions as we commonly call fortuitous

and accidental. We may, with the same reason, call it chance,

whether any one kernel of corn falls in tlie furrow and grows, or

falls on the road and is eaten by the birds. In the same way
we see that typhoid does not occur with the same frequency in

the different localities where it is endemic ; and that in each
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locality epidemics are not always occurring, bnt that there are

alternations. Sometimes the cases are numerous, sometimes

scanty, sometimes the disease seems to be latent. Besides the

presence of the poison, therefore, there must be other cii-cum-

stances on which it depends whether typhoid is of frequent or

rare occurrence. If we were more intimately acquainted with

the nature of the poison and the conditions of its development,

we might reckon d priori some of these conditions. In the pres-

ent state of our knowledge we must be contented to state some

of them as matters of experience, while we ascribe many, some-

times most, to chance. Finally, every one who receives the

typhoid poison is not necessarily attacked with the disease.

For the individual also, besides the reception of the poison,

other circumstances are necessary to develop the disease.

All the conditions which favor the development of an epi-

demic, or of the disease in isolated cases, have been often called

"assisting causes." It is more correct to avoid for them the

name of cause altogether ; for all these assisting causes, taken

together, are of no eifect if the real cause is absent. We will

rather speak of a local disposition for the production of an

epidemic, and of an indimdual disposition for the development

of the disease. By a change of circumstances both of these dis-

[)Ositions may change in the course of time, and in this sense we

may also speak of a periodical disposition.

The local disposition to the development of epidemics of

typlioid fever depends on a great number of conditions, , and

these conditions may combine in manifold ways. Many a single

condition may be of no consequence in itself, and yet be de-

cisive when combined with others. In a locality, for example,

where the drinking-water is taken from wells, the character of

the deep springs is of importance, and this character depends on

many different circumstances : whether the privies, dunghills,

etc., soak through to these springs or not ; how the compact

and impervious strata of the ground lie ; whether the higher

strata are compact or loose, etc. In a place where only spring-

water is used for drinking, the character of the deeper strata

and of the deep springs is of secondary consequence. The

probability of the development of an epidemic depends upon
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other conditions: whether the region about the source ol the

spring is inhabited or not ; whether the spring is I'ed from fields

or meadows which have been manured ; and whether typhoid

fever exists among the inhabitants of the region about the

spring. Tlie village of Lausen (see page 59) had certainly, in

every other respect, a very slight predisposition ; but the cir-

cumstance that the region about the source of its water-supply

was inhabited, and that among these inhabitants typhoid was

introduced, was sufficient to produce an enormous epidemic.

The city of Basle, also, is supplied by a new aqueduct, into

which empties a stream which runs through several villages,

disappears beneath the earth, and then appears again to empty
into the aqueduct. The sanitary condition of Basle is now
lil^ely to be largely influenced by that of these villages {Haegler^

1. c). Farther, the arrangement of the privies is of great con-

sequence. The earlier and the more completely human excre-

ments are removed from the neighborhood of dwellings, the less

probability is there of the spread of typhoid by privies. Thus,

in many English cities, a better system of sewerage has much
diminished the number of cases of typhoid fever. In general,

we can say that the disposition of any locality to an epidemic of

typhoid fever, depends largely upon the extent to which the in-

habitants .breathe or drink the contents of their privies. The
greater the chances of this are, so much the greater are the

probabilities that the introduction of an imported case of

typhoid will produce an epidemic. Many of our villages are

very badly off in this respect. If they escape typhoid for long

periods, this depends on their comparative isolation
; but if a

case of typhoid is once introduced, a severe epidemic is apt to

follow.

Among the conditions which exert an influence on the per i-

odical disjyosition of a locality, the seasons are of especial im-

portance. Epidemics of typhoid fever usually occur in the

last half of the year. In places where typhoid is endemic, we
usually find the disease least frequent from February to April,

increasing after June, most frequent from August to November,
^nd again decreasing in December.

The curves in Fig. 1 give examples of the rise and fall of the
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frequency of typhoid during the year. They represent the

number of cases of the disease occurring in each month, col-

lected from a considerable number of years.

Fig. 1.

Comparative monthly frequency of typhoid fever in Berlin, Basle, and London.

The curves for Berlin represent the fatal cases of "typhoid

and nervous fever" which occurred from 1854-1872, in all 10,461

in Fig. 1 ; the maximum intensity, more particularly, falls in

September and October. Still, we find greater or less deviations
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cases.' The curves for Basle represent the hospital patients of

twenty-four years, in all 5,080. Those for London represent the

typhoid fever patients in the Fever Hospital for fourteen years,

in all 2,432 cases." To compare these curves, we must remember

that the Berlin curves represent the time of death of the pa-

tients ; the Basle and London curves, the time of their reception

into the hospitals. Generally speaking, these curves correspond

well with each other. The minimum is in February and April

(in the Berlin curve a little later), the maximum is in September

and October (in Berlin the maximum in October).

The general bearing of these curves is evident. The curves

representing the frequency of typhoid correspond to the curves

of average temperature, only with this difference : The different

points of the typhoid curve follow those of the temperature

curve, by an interval of some months. The minimum of tem-

perature falls in January, that of typhoid in February or April

;

the maximum of temperature falls in July, that of typhoid in

September and October. It appears, therefore, that the develop-

ment and spread of typhoid fever is favored by the high

summer temperature and checked by the low winter tempera-

ture. The interval of two or three months between the tempera-

ture and the typhoid curves corresponds to the time which is

necessar}'- for the changes of temperature to penetrate to the

places where the typhoid poison is elaborated, for the develop-

ment of the poison without the human body, for the period of

incubation, and for the time between the commencement of the

attack and that of the patient's admission to the hospital, or

that of his death.

In the separate years the changes in the frequency of typhoid
correspond more or less accurately with the curves representing

the average of a number of years. In some years the maximum
of the disease comes rather earlier; in some, rather later.

Generally speaking, the intensity of the disease is greater the
later it begins. In many other localities the periodical changes
in the amount of the disease correspond with the examples given

' VlrcJiow, Reinigxtng und Entwiisseruug Berlins. Generalbericht iiber die Arbeiten
etc. Berlin, 1873. Tafel III.

* MurcJiison, 1. c, p. 417.

5
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from this rule. Thus in Dresden ' tlie maximum is earlier in

August and September. Munich, however, furnishes the most
remarkable exception.

Fig. 2.

July /Vuo. Sept. Oct. Nov: Dec. Jan, Feb

Periodical changes in the frequency of the fatal cases ot typhoid fever in Berlin and Munich.

In Fig. 2 the numthly changes of the disease in Munich are

(compared with those in Berlin. The curve for Munich is con-

structed from the statistics of Wagus, published by Petten-

' S. Fiedler, Archiv der Heilknnde. 1862. S. 155
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kofer, wliich comprise tlie years 1851-1867, and include 4,579

cases. To make the comparison easier, we begin with the month

of May. According to this comparison the maximum in

Munich comes in February, that is, four months later than in

Berlin. What does this striking difference indicate ? The curve

of average temperature differs but little in the two cities. Must

we, therefore, assume that, while everywhere else the frequency

of typhoid fever is increased by the summer's heat, that in

Munich alone it is increased by the winter' s cold. No one could

assert that in earnest. Out of all possible hypotheses I can

only find one at all probable : that in Munich the breeding-places

of the typhoid poison lie deeper in the earth than in Berlin and

other places. It is known that the temperature of the earth,

down to a certain depth, depends upon the temperature of the

air, and in a less degree varies with the variations of the latter.

But the changes in the temperature of the air are followed by
corresponding change in the temperature of the earth more and

more slowly the deeper we go beneath the surface. Thus, ac-

cording to the researches of Forbes, the maximum temperature

of the earth, at a depth of four metres, is reached, according to

the character of the soil, two to three months later than the

maximum surface temperature.' If, therefore, in Munich, the

localities where the typhoid poison is developed are situated

deeper in the earth than at Berlin and other places, it would
explain the lateness of the typhoid curve in Munich. There is

still another peculiarity in the changes in frequency of tj^phoid,

which exist to a greater degree in Munich than in any other

place, and which will be sj)oken of later. This peculiarity also

points to such a situation of the typhoid poison.

The curves marking the periodical changes, although derived

from a very large number of cases, do not show a regular rise

and fall. Thus the curve for Basle (Fig. 1), besides the prin-

cipal maximum for August to October, has a lesser maximum
for June, whilst in July again a lesser diminution of frequency
takes place. It has also two minima in February and April, and

' Compare Pfeifei', Unters. iiber den Einfluss der Bodenwarme auf die Verbreitung
und den Verlauf der Cholera. Ztschr. f. Biologie. Bd. VII. 1871. S. 263.
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between tliese, in March, lies a third unimjjortant maximnm
A closer consideration of the curves of single years shows that

this relation cannot be accidental. The curves for other localities

also show indications of the same relations. These facts seera

to me to indicate that the epidemics of each year are made up
of several successive epidemics, or series of cases, which, how-

ever, often become continuous with each other. It is also easily

understood how one series of cases may give rise to a second

series. The first set of cases multiplies the tj'phoid poison, the

poison accumulates in the privies, undergoes its proper develop-

ment there, is mixed with the air and drinking-water, and so

produces a second series of typhoid cases. In this way the

typhoid poison seems to live through several generations in the

course of a year.

The periodical disposition in Munich is very strikingly de-

pendent upon changes in the height of the deeper springs of

water. The observers in Munich, by establishing this fact, have

enriched our knowledge of the etiology of typhoid b}^ a dis-

covery of great promise. Buhl has shown, by comparing the

frequency of the fatal typhoid cases in the hospital with tlie

variations in the height of the water, that in Munich, as a rule,

while the water steadily rises tyj)hoid decreases, while tlie water

sinks typhoid increases. These statements of Buhl can leave no

doubt in any unprejudiced mind. The statistics of Wagus,

arranged to show the curves, and published by Pettenkofer,

embrace the typhoid mortality of the entire city for a period of

twelve years. They completely confirm the formula announced

by Buhl. The reports of the medical association of Munich

show that the same rule has held good in late years.

Such a relationship between the frequency of typhoid and

the height of the water-springs, as exists in Munich, has not as

yet been demonstrated for any other locality. But we must

remember that only in a few places, and that very recently, have

any regular observations of the deep water- shed been made. In

Basel neither Riitimeyer' nor B. Socin" were able to find any

' Bericht an das Sanitats-Collegium von Basel-Stadt iiber die Brunnenmessungen in

Basel, 18G5-69. Basel, 1870.

^ Typhus, Regenmenge und Grundwasser in Basel. Dissertation. Basel, 1871.
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such connection, altliongli the statistics employed by the latter

extended over a long period. In Basle, the only important factors

Avhich seem to exert any important influence on the frequency of

typhoid, are the time of year and the temperature of the air.

Still, B. Socin, after a careful weighing of all the facts at his

command, arrived at the conclusion that in Basle an unusual

dryness favors the development of typhoid epidemics, while an

increase of moisture is followed by a decrease of the disease.

A similar result was repeatedly noted before the time of the

Munich observations, for it was found that typhoid fever fre-

quently appears after very hot and dry summers, while it is

rare after cold and wet summers and autumns.' Virchow found

that in Berlin the years in which the rainfall was small were

attended with severe epidemic and typhoid affections, while in

wet years the mortality from typhoid was small." A similar

relation for each separate year was observed in Berlin. The

number of typhoid cases rises as the water-level falls ; it

diminishes as the water-level rises. At the time of the lo^vest

water-level there is every year a small epidemic' It is hardly

necessary to remark, that before concluding a connection be-

tween typhoid and the water-level in Berlin, we must eliminate

the influence of the season of the year upon which typhoid and

water-level depend.

However close may be the connection between the frequency

of typhoid and the condition of the water-level, we must regret

that no satisfactory explanation of this connection has yet been

afforded by the Munich observers. A fact is only useful to

science when it can be understood. The Munich observers

assume that the causes of typhoid lie deep in the earth. When
the water-level sinks, the layers of earth, saturated with water

and organic substances, which are left exposed to the air, under-

go extensive changes of a putrefactive character. When the

water rises these Layers of earth are again covered, decompo-

sition stops, and the products of previous decomposition are

' S. Murc7iison, 1. c, p. 419.

VircJiow, Ueber die Sterblichkeitsverhaltnisse Berlins. Vortrag. Berl. klin. Woch-

enschr. 1872. Nr. 50.

' Virchow, ReinigTing und Entwasserung Berlins. Berlin, 1873. S. 63.



70 INFLUENCE OF THE WxVTER LEVEL.

covered over by the water. So far tlie theory is plausible, and

has been accepted by many. And it is true that the circum-

stance already mentioned, that in Munich the maximum fre-

quency of typhoid comes at a later time than in most otliei

places, has the same significance as does the water-level, namely,

that the infecting germs are situated deep in the earth. But
even a large production of typhoid poison in the earth can be of

no effect unless the poison enters the bodies of human beings,

and the difficulty is to explain how the poison does get into the

human body. Where wells are used, and the deeper springs are

the source of the water-supply, the typhoid germs can be re-

ceived in that way. But this natural explanation is excluded

by the Munich observers, for they deny the agency of drinking-

water in producing typhoid. Buhl asserts that drinking-water

has no real share in producing the disease, and Pettenkofer

declares repeatedly that no one has yet succeeded in showing the

influence of drinking-water on the spread of typhoid in Munich.

They hold that the typhoid poison passes from the earth into

the air, and is inspired into the human body.

Such a theory, however, is beset with many difficulties. It

presupposes a series of other assumptions, some of which are

not proven, some cannot easily be reconciled with other facts.

We have many analogies to show that, if the typhoid poison is

contained in matters dried by the air, it can be swept away by

every wind, and remain suspended in the air. But to suppose

that the poison buried in the earth at the level of the deeper

springs can get into the atmosphere, that seems to me an hypo-

thesis to be adopted only when every other possibility is ex-

hausted. There is, indeed, no doubt that gases can arise from

the earth into the atmosphere, and that in houses which are

heated in winter the warmth produces an ascending current of

au*.* But the typhoid poison is not a gas, and it must appear

very doubtful wlietlier solid particles can be drawn from such

depths in sufficient quantities to render the air infectious. The

principal reason, however, against the theory that the typhoid

' Pettenkofer, Ueber die Luft im Boden oder Grundluft. Drei Vorlesungen, gehal-

ten in Dresden. 3. Vorl. Braunschweig, 1863.
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poison is contained in the exhalations from the ground, and thus

dilTused throughout a typhoid locality, is this :
that the largei

epidemics are composed of smaller epidemics and endemics
;
that

particular foci of infection can be demonstrated which are con-

fined to groups of houses, or even single houses. A more exact

study of the way in which typhoid is propagated shows that the

infection is ditlused from individual privies and dunghills, and

secondarily from individual springs. It is only in the immediate

neighborhood of masses of decomposing matter that the typhoid

poison exists in the air in sufficient quantities to produce infec-

tion. A man who avoids breathing the exhalations of privies

and sewers, who does not handle linen foul with typhoid dejec-

tions, who does not drink unboiled water from infected springs,

is as safe in a place where a typhoid epidemic is raging as in one

where not a case of the disease exists. The typhoid poison is

not acquired in the streets, nor in houses of which the privies

are not infected.

After becoming acquainted with Buhl's discovery of the con-

nection between the frequency of typhoid and the water-level,

I endeavored to find some other explanation of the facts.' We
find a simpler explanation of Buhl's results if we go back to the

original facts. The water-level was determined by measuring

the water in the springs. Thus the result found by Buhl more

exactly stated would be : When the water rises in the springs

the frequency of typhoid diminishes, when the water falls ty-

])hoid becomes more frequent. A more striking proof of the

influence of drinking-water on typhoid fever could hardly be

afforded. It is evident, and a matter of ordinary experience,

that, carteris paribus, the water of any spring is purer the liigluT

it is. The lower the water is, the greater must be the relative

proportion of solid matters dissolved or suspended in it. In

localities where typhoid fever is endemic, where the specific

cause is in the earth, or constantly soaking from the privies into

the earth, this poison must be relatively more abundant in the

water the lower the latter is. Much also of the matter which
drains from the surface into springs is washed away when the

' Deutsche Klinik, 1806. Nr. 10.
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latter are higli, before it can settle to the bottom. When the

water is low, such matters sink at once to the bottom of the

springs, from whence they are again drawn to the surface. Buch-

anan, ' one of the most experienced observers in this department,

has since given a similar explanation of the connection between

the frequency of typhoid and the water-level. If this explana-

tion is correct, we should find, as Buchanan also remarks, a con-

nection between the water-level and the amount of tyj^hoid only

in those localities where the inhabitants draw their water-suj:)ply

from wells. That this condition can be fulfilled, even where

there are aqueducts besides the wells, I found by a careful in-

quiry in Basle. I found that in that city, notwithstanding the

abundant supply of running water, the greater number of the in-

habitants habitually used well-water for drinking purposes.'

And in the same way for other localities, the important question

is not, what is the water-supply, but what water do the inhabit-

ants really drink.

I recognize the difficulties which may lie in the way of the

application of this theory to the Munich observations. The

greatest of these difficulties is that in Munich no connection

between typhoid and the drinking-water has yet been shown.

An exact study of these relations can only be made by observers

who live on the spot, and I cannot renounce the hope that, when

once these observers shall have given up the dogma that infec-

tion cannot be produced by drinking-water, and resume their

researches with an unprejudiced mind, new light will be thrown

on the facts.

Of the conditions which determine the individual disposition,

age is the most important. According to all experience, the

greatest predisposition is between the ages of fifteen and thirty

years ; it diminishes in proportion to tlie distance of the age

from these limits. Children less than a year old are very seldom

attacked ; after this, up to fifteen years old, the predisposition

steadily increases. The following table will serve to show the

predisposition for different ages after fifteen years. It gives

' Deutsche Vierteljabrsschrift fur ofEentliche Gesundheitspflege. 1870.

= Deutsche Klinik. 1866. Nr. 10.
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the typhoid patients in tlie hospital at Basle, from 1865-1870,

divided into (Masses according to their ages. As a rule, persons

under ht'teen years of age are not admitted to the hospital, so

that the few cases of this age are not counted. Tlie simple

numbers, as they are given in column I., do not give a true

picture of the predisposition for the different ages ;
for if we

class the entire population according to age, we find the number

of persons belonging to each class to be different. Therefore,

under II. is given the percentage of tj^phoid cases for each class,

and under III., the percentage of the entire population which

the number of persons belonging to each age represents, accord-

ing to the census of 1870, but omitting all those below fifteen

years. The comparison of columns II. and III., therefore, gives

a true representation of the predisposition of each age. In IV.

this is shown by giving the quotients produced by dividing the

percentages in column II. by those in column III. If we com-

])are these figures with the average number of cases which w^ould

exist if the typhoid cases occurred in the same proportion at all

ages, we find that from 16-20 years, li times as many cases

occur ; from 21-30, twice as many cases ; in the 4th decennium,

only f as many ; in the 6th, only i ; in the 6th, ^, and after tin

6th, only yV -^V-

I. II. m. IV.

Number of Percentage of Percentage Disposition

Age. typhoid pati- all the typhoid of persons of compared to

ents. cases. each age in

the entire
population.

the average
= 1.

16-20 years 323 19 12 1.6

21-30 " 987 58 29 2.0

31-40 " 274 16 24 0.7
41-50 " 88 5 16 0.3

51-60 " 30 2 10 0.2

61-70 " 11 0.6 6 0.1

71 and over 1 0.06 3 0.02

According to Murchison's statistics more than half (53 per cent.) of the casea

brought into the hospitals were in persons from 15-25 years old. Iir the city

hospital of Dresden, 81 per cent, of all the typhoid patients were from 16-30 years

old. {Fiedler, Archiv der Ileilkunde, 1862. S. 164.)
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As regards sex, as a rule, decidedly more men than women
are attacked, although some statistics show a predisposition ol

fhe two sexes very nearly equal.

The preponderance of typhoid among males, shoTvn by the statistics of most

hospitals, is not to be considered by itself as a proof that men are really more often

attacked, for in most places more men than women seek hospital treatment. In the

hospital at Basle, including the temporary hospital, from 1865-1870, there wei-e

treated 1,297 male and 751 female typhoid patients, that is, 63.3 per cent, males and

86.7 per cent, females. Of i^fitients suffering from other diseases in the same

hospital, in 1869 and 1870, 52 i>er cent, were males and 48 per cent. females-

Typhoid fever, therefore, was more frequent in the male sex.

According to Fiedler, there were in Dresden 862 male and 635 female typhoid

patients, that is 57.6 per cent, males and 42.4 per cent, females. Of all the hospital

patients, 51.4 i)er cent, were males, 48.6 per cent, females. According to Murchison,

there were in tlie London Fever Hospital, out of 2,432 typhoid patients, 1,211 males

and 1,221 females, almost an equal number.

It is a fact which can everywhere be demonstrated that

typhoid, in contrast with many other diseases, and especially

with cholera, attacks, by preference, strong and healthy per-

sons, while it avoids those already suffering with chronic ail-

ments. Pregnant and puerperal women also, and those who are

nursing infants, are seldom attacked with typhoid. In all these

respects, however, the immunity is only relative, in severe

epidemics exceptions are frequent ; of those we shall have more

to say when we consider the influence of the individual relations

on the course of the disease.

The immunity of pregnant and puerperal women, in localities where severe epi-

demics prevail, is not so great as has often been assumed. Thus, in the hospital at

Basle, out of 1,400 typhoid patients over 15 years old, there were 48 pregnant

women, and 7 who had been confined within 10 weeks. In Basle, with a total

population of 33,000 people over 15 years old, there are a little more than 1,400 births

yearly. Tliere are, therefore, if we reckon the duration of i)regnanoy and the period

after confinement together at a little less than one year, alwaj's about 1,400

individuals in this condition, that is, 1 to every 24 inhabitants over 15 years old.

Among the typhoid patients the proportion was 1 to 56. But if we consider that

pregnant and puerperal women, if they ai-e taken sick, arc not as apt to seek liospital

treatmen* we will see tliat their immunity is even less than indicated by thesa

figures. (Compare Eeeher, Monatschrift f. Geburtskunde. Bd. XXVII. S. 423.)
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Tlie disease itself confers a certain immunity upon an in-

dividual who lias once passed tlirougli it, but not as complete aa

is the case with variola, measles, and scarlatina. In the Basle

hospital, patients were sometimes received who had previously

passed throug-h the disease, but they were relatively few in

number. Lindwurm (1. c), also, mentions cases of several suc-

cessive attacks in the same person. Persons who have lived for

a long while in a tyi)hoid locality are less apt to be attacked

than strangers who have recently arrived.

Real recurrences, that is, a new attack coming on soon after

the first has run its course, and relapses before the completion

of the disease, are often seen. We will speak of them when we

consider the sequela?.

Wliether animals can suffer from real typlioid fever is not definitely determined.

At all events, most of the epidemics among domestic animals, which have been

called typhoid fever, are not identical with the typhoid of man. We must take

care not to conclude the identity of the causes from a similarity in the lesions.

Very lately an attempt has been made by Birch-Hirschfeld' to infect rabbits witii

typhoid fever. The results are such as to invite farther experiment.

The opinion of many of the older physicians tha.t "Nervous

Fever" could be produced by severe mental disturbance, by fear,

sorrow, or care, has been long abandoned, and the idea that

excessive exertion, exposure to cold, or improper food can pro -

duce typhoid fever, is also given up. For us the cause ol

typhoid fever is always a specific poison ; if this poison is not

received into the body, anything else may be produced, but no

typhoid fever. But it would be going too far to deny the facts

on which these ideas of the older physicians rest. All these con-

ditions can, under circumstances, act as accidental causes. In a

person already infected with typhoid poison they may bring on

the attack. Many circumstances seem to show that both in this

and in other diseases the period of incubation may be influenced

by si^ecial causes. These accidental causes appear sometimes

* Naturforscherversammlung zu Wiesbaden, 1873. Allg. Zeitschr. fur Epidemiolo-

gie. Heft 1.

" Compare QerJiardt, Deutsches Archiv f. kliu Me J. Bd. XII. 1873. S. I.
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to play a more important part. It is probable, and seems to be

confirmed by experience, that they may assist in increasing the

predisposition of the individual for the disease by inviting the

reception of the poison and its development in the bod}^ As in

cholera, so, perhaps, in typhoid fever, a fault in diet or an
exposure to cold, may cause many a person to become sick,

by whom, without these accidental causes, the poison would not

have been acquired.

The diseases which are produced by the specific poison of

typhoid fever differ a good deal among themselves. Some of

these diseases are so serious that life is almost inevitably

destroyed by them ; others are so trifling that patient and

physician are left in doubt whether there were really any dis-

ease at all. And between these extremes we find every grada-

tion, together with manifold modifications and combinations.

Tims some cases, at first trifling, will terminate fatally ; other

cases begin severely and yet go on lightly, and end in cure
;

others again will be attended with such important complica-

tions that, in comparison, the original disease seems of little

account. So long as the classification of disease was chiefly

based on the symptoms, it was impossible to recognize the rela-

tionship between these manifold forms of disease. But even

now the lightest cases are often called not typhoid fever, but

afebrile or febrile abdominal catarrh, gastric fever, etc., a cus-

tom which is practically not unjustifiable.

If we should undertake to give a picture of typhoid fever

which would be true of all its varieties, Ave would meet with in-

surmountable obstacles. We are compelled to take account of

the numerous varieties which exist, and to consider the diflierent

forms which the disease assumes, separately.

We will, therefore, consider, first, the typical cases, those

usually called severe or average cases of typhoid fever. We
will treat first of the symptoms, then of the regular lesions, and

will then attempt to give a general view of the course of the dis-

ease, tracing as far as possible the connection between lesions
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and symptoms. To tliis representation of tlie typical, well-deve-

loped cases will be added an account of the undeveloped cases.

Keniarks will then follow concerning the diagnosis, the results,

the prognosis, and the individual relations which atfect thu

course of the disease. Finally, we will treat of the complications

and sequelae.

REGULAR CASES OF TYPHOID FEVER.

SYMPTOMATOLOGY.

Wunderlich, \. c.

—

Murcliison, 1. c.

—

Oriesinger, 1. c.— F. Niemeyer, Lelirbuch.

Bd. IL

Among all the symptoms of typhoid fever the febrile move-

ment is the one which most attracts attention, and is the most

important in determining the diagnosis, prognosis, and treat-

ment. "The fever in great measure controls the situation"

(Griesinger). Since the course of the fever corresponds in gene-

ral to the course of the primary lesions, and since the symp-

toms and secondary lesions are, in great part, only results of the

fever, it will be the best plan first to describe the course of the

fever. Before we take a general view of the disease, therefore,

we will give a more exact account of the fever and its imme-
diate consequences.

In tj^phoid fever the febrile movement has, as has been deter-

mined by the extensive observations of Wunderlich,^ a typical

and cyclical course. To each separate period corresponds a cer-

tain degree of fever, and the separate periods are so far limited

that, in uncomplicated cases, they do not exceed a certain dura-

tion. Tlie diagnosis of typhoid fever can usually be made from
the fever curve alone, and this is true not only of the simple

cases, but also of the obscure and complicated ones, provided
that the physician is acquainted with the ordinary deviations.

It is unnecessary to say that it is not for this reason at all wise

' Wunderlich, 1. c—Compare also : Das Verhalten der Eig'enwarme in Krankheitcn
(Leipzig, 18G8

; 1 Aufl. 1870), also numerous articles in the Arch. f. physiologisclie Hcil-

kuude und Archiv der Heilkunde.
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in practice to neglect the otlier symptoms and only notice tlie

fever.

In the well-marked simple cases tlie entii^e duration of the

fever is from three to four weeks. For the schematic represen-

tation we can distinguish four periods, to each of which belongs

a characteristic degree of fever, and each of which lasts about a
week. This tj^pical course of the fever, however, may be modi-
fied in many ways, both by complications and by the use of

remedies, and sequelae may prolong it indefinitely. But even in

the uncomplicated and untreated cases the four periods often do
not have the duration of exactly a week. We must understand

that when we speak generally of the first, second, or third week
of the disease, we mean periods varying from five to nine days.

The course of the fever in these four periods may be thus

characterized (see the schematic representation on p. 79, Fig. 3)

:

In the first week there is a gradual and steady increase of the

fever.

In the second week the fever is continuous.

In the third week the fever begins gradually to be remittent,

whilst it reaches the same degree at its exacerbations.

In the fourth week the fever becomes intermittent, and the

exacerbations gradually lower.

In order to bring this scheme into accordance with common
language, some additional remarks are necessary.

When we call the fever in the second week continuous, we do

not mean that the temperature remains constantly the same.

According to our schematic representation of the fever the tem-

perature is lower in the morning, higher in the evening, and for

this reason many authors speak at this period of a remittent

or subcontinuous fever. But if we are to define a continuous

fever to be one in which the temperature is the same through the

day, there would be no such thing as a continuous fever. But

in reality the fever of the second week of typhoid fever is the

type of that which the older physicians designated as febris con-

tinua. We may define continuous fever to be a fever in which

only the normal diurnal variations and no remissions occur. In

fact, as was pointed out by Jiirgf^nsen, ' the variations in tern

' Die Korperwarme des gesunden Menschen. Leipzig, 1873.
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Via. S.

Schematic representation of the course of the fever. The lowest

morning and highest evening temperatures are given and joined by

Klraight linrn. Fahrenheit's scule.
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perature wliicli occur in sucli a fever are identical witli the

variations whicli occur in the twenty-four hours in health. The
causes of the higher evening and lower morning temperature in

typhoid patients are the same as those which produce these

variations in healthy persons. These causes are dependent on
the ordinary relations and conditions of the twenty-four hours

in connection with daily habits.

A similar explanation is necessary in regard to the first week.

Our assertion, that during that period the fever gradually and
steadily increases, is only correct when we take into account the

continuance of the normal diurnal variations. In fact, if we
reflect that, in the first seven days of the disease, the average

temperature rises from 98.6° to more than 104°, and if we sup-

pose that on either side of this average increasing curve of

temperature the normal daily variations take place, we will find

curves the same as those given in the scheme for the first week

of typhoid.* It is to be remarked in addition, that in many
cases the increase takes place more rapidly than is given in our

scheme, so that the maximum temperature is reached on the

fifth day, or even earlier.

The daily temperature curve of typhoid fever, corresponding to the changes

occurring in each twenty-four hours, has been principally made known to us I)y the

researches of Thomas, Jiirgensen, and Immermann.'' The curve of typhoid fever,

like that of health, shows a minimum, which occurs most often early in the morn-

ing between six and eight o'clock, and a maximum usually at about six in the

evening. But as in many healthy persons there are other regular variations, be-

sides those in the morning and evening, apparently dependent upon individual con-

ditions and habits, so in typhoid fever the curves may show more than one daily

maximum. Curves with two maximum points arc, according to Immermann's obser-

vations, almost as frequent as the curves with a single maximum. In sucli curves, be-

sides the maximum at six in the evening, there is another maximum at the middle of

the day, usually of less intensity. The curves with several maxima are less frequent.

Both Thomas and Immermann are disposed to deduce the special form of the daily

cur\^es from individual conditions; and with this agrees the experience that one

patient will have exclusively curves with one maximum, another, curves with two

' Compare Jurgensen^ 1. c.

^Thomas. Arch, der Heilkunde. 1864. S. 431.

—

Ziemssen nnd Immcnnann, Die

Kaltwasserbehaudlung des Typhus abdominalis. Leipzig, 1870. S. 26.—Jurf/eiisen, I. o.

—Compare Leichtenstern, Ueber Abdominaltyphus. Miinchen, 1871.
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maxima, another, curves with several maxima. But in the same patient there may

be a change in this respect, especially in the later stages of the disease, a change to

more simple curves. Towards the end of the third week, whilst the difference be-

tween the maximum and minimum becomes greater, the periods of exacerbation be-

come shorter. Sometimes also the falling of the temperature during the night is

not steady, but after midnight there is a slight temporary elevation of temperature.

The regular type of daily lise and fall in typhoid fever, as in health, is that the tem-

perature rises during the day and sinks during the night.

During the purely continuous stage of the fever, the difference between the

maximum and minimum in most cases is only a little less than is the case in

healthy persons, wlio are in perfect quiet ; it averages about one and a half degrees.

Only m cases in which the fever is very severe, and the absolute tempei-ature very

high, the difference is less, and does not exceed three-fourths of a degree. One

would suppose d priori that such a departure from the normal variations of temper-

ature points to a more severe form of disease, and we do find that in such cases the

fever is peculiarly severe and obstinate. On the other hand, greater variations in

temperature, especially remissions in the morning, at an early stage of the disease,

denote a probable liglit degree of disease.

Smaller deviations from the schematic course of temperature,

such as smaller rise of temperature in the second week, or a

single more marked remission at the end of the first week, or the

middle of the second, are of frequent occurrence, but do not ap-

pear to belong to any peculiar type. More marked deviations

are always due to special causes, and it is the physician' s duty

in each case to inquire what these causes are. Often in this

way something is discovered, which, except for the abnormal

temperature, would have been overlooked. But in many cases

we are not able to discover what these causes are.

The great practical importance of the determination of the temperature Is more
evident in typhoid fever than in any other febrile disease. It may well be asserted

that a rational treatment of typhoid fever, without following the temperature, is not

possible ; and that any physician who does not make two or more observations of

the temperature every day, neglects his duty. The common remark, that such ()l)ser-

vations are applicable to hospital, but not to private practice, has been found to be

erroneous. To measure the temperature in the rectum, or even in the axilla, requires

BO little time tliat a physician who does not have the requisite leisure, can hardly

treat such a patient at all. Besides this, nurses sufficiently intelligent to use the

thermometer are requisite for any proper treatment of these patients. A physician

can really treat his patient better if he only sees him once a day, but has a good
thermometrical record kept by the nurse, than if he makes several visits and does
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not eLiploy the thermometer. The use of the thermometer in private practice, show

ing as it does to unprofessional persons the importance of the rise and fall of tem-

perature and the effect of treatment on the fever, has more than anything else nar-

rowed the field of homoeopaths and charlatans.

After representing the course of the fever, we consider, next,

the symptoms which are the immediate result of the increase of

temperature.

A careful observation of the liearV s action during the course

of typhoid fever is of the greatest importance. We judge of

this partly from the pulse, partly from other conditions.

The frequency of the pulse depends in typhoid fever, as in

all other febrile diseases,' immediately and principally on the

degree of temperature. Its average course, as we learn from a

large number of cases, runs parallel to that of the temperature.

The pulse becomes gradually more frequent in the first week,

remains at its height in the second and third week, and in the

fourth week sinks again to the normal average. The daily

variations in the pulse also correspond with those of the tem-

perature ; the pulse is less frequent in the morning than in the

evening.

The absolute height of the frequency of the pulse is less in

typhoid fever than in most other febrile diseases. There are

even some cases in which the pulse, during part of the time,

does not become more rapid, although the temperature is in-

creased. This fact was noticed and was considered an assist-

ance in diagnosis by the older physicians (Sauvages, Hufeland,

Berndt). So long as the heart's action remains vigorous, the

pulse does not usually rise above 110, and in many cases it will

not rise above 100 during the entire course of the disease.

For the present we can hardly decide whether this comparative slowness of the

pulse in typhoid fever is due to the slow increase of temperature, or whether the

infection with the typhoid poison has a depressing influence on the pulse. The last

assumption is rendered more probable by the fact that in the lightest febrile and

afebrile forms of typhoid infection the pulse may be for a long while less frequent

than the normal.

' Compare my Statistics of Temperature and Pulse. Deutsches Arch, f, klin. Med.

Bd. I. 18G6. S. 461.
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The frequency of tlie pulse in typhoid patients may be

increased for a short time by accidental causes. Thus, simply

lifting the patient in bed may increase the pulse to 120 or more.

If the continuous stage of the fever lasts longer than usual,

and the heart's action becomes weaker, the pulse becomes more

frequent, sometimes even reaches the utmost possible frequency.

If in an adult the pulse rises, without any special cause, to 120,

and remains for some time at that point, the prognosis is usually

bad. It indicates, usually, the commencement of a paralysis of

the heart, which will soon kill the patient. In these cases the

quality of the pulse also shows how feeble the heart' s action is.

In regard to the quality of the pulse, it is to be noticed that

usually, after some duration of the fever, the artery feels

relaxed and soft, easily compressible, and the dicrotism of the

pulse can be appreciated with the finger. It has often happened

to me that when the dicrotism was very striking, the nurse has

counted twice as many pulse beats as there really were. So long

as the heart' s action is still strong, the pulse wave expands the

artery markedly, on account of the relaxation of the arterial

wall. The weaker the heart becomes, so much the smaller and

weaker becomes the pulse, until at last it can hardly be felt.

When the weakness of the heart is far advanced the pulse is

often irregular, and sometimes even becomes less frequent with-

out any increase in the force of the heart' s action. The greater

number of the patients who die without complications at the

height of the disease, die from weakness or paralysis of the heart.

In the hospital at Basle the sphygmograph was used in numerous cases. Dr.

Fischer-Dietschy, especially, studied in this way the relations of the pulse in typhoid

fever and other diseases, and directed particular attention to the value of the pulse

curve in prognosis. Out of a number of curves kindly given to me by Dr. Fischer-

Dietschy, I reproduce a few on the following page, to illustrate the relation of the

pulse in the different periods.

When the heart's action is very feeble, the diminution of the

circulation is shown by other disturbances. The congestion of

the veins produces a certain degree of cyanosis, the incomplete
filling of the arteries is followed by a diminished secretion of
urine. Hypostases make their appearance, especially in the
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lower parts of the lungs. In the most marked degree of weak

ness of the heart death may be produced by general oedema of

the lungs. Many other complications, which will be treated of

later, have their origin in the weakness of the heart.

Fig. 4.

I'ulae curve at ihe bud of the first week. Strong heart aotiuu, moUeritte dicrotiiun. frequency, 1U4.

Fio. 5.

Third week. Strong heart action, strong dicrotism. Pulse, l^H.

Fro. 6.

}

Third week. Heart action weak. Pulse, 128.

Fio. 7.

Beginning of paralysis of the heart. Pulse, 144. Figs. 4 and 5 from the same patiout.

Fio. 8.

,18 of the heart after profuse intestinal hemorrhage. Pulse hardly perceptible.

The temperature of the peripheric portions of the body, and

its relation to that of the viscera, is of special importance in

judging of the condition of the heart's action. The more the

heart' section and the circulation diminish, so much the greater
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is the difference between the peripheric and inner portions of the

body. The peripheric portions continue, as usual, to lose heat,

and this heat is no longer replaced, as in the normal condition,

by a sufficient stream of warm blood. For this reason marked

coldness of the hands and feet, the face and the nose, while the

internal temperature is high, is a very bad sign, as it shows how

very weak the heart' s action is. This coldness of the extremities

from diminished circulation is, however, not a bad sign when it

is only produced by a chill, such as is sometimes caused in

typhoid fever by some of its complications.'

Here belong also those conditions which are usually called

collapse, and which depend essentially upon sudden weakness

of the heart's action. In typhoid fever collapse can occur in

many ways, more easily in proportion to the heart' s weakness.

It can, for example, result from a profuse hemorrhage, or from

the shock produced by perforation of the intestine, or some

other severe internal lesion. But even a sudden diarrhoea or

violent vomiting may produce collapse. A sudden sinking of

the temperature, either spontaneous or produced by remedies,

may, by withdrawing from the heart the stimulus of a high

temperature, cause sudden weakness of the heart and collapse.

We must also mention the collapse which occurs in patients, in

convalescents, and sometimes in healthy persons, who suddenly

change from a recumbent to an erect posture, and thus induce

momentary anaemia of the brain. Sometimes a condition re-

sembling collapse is seen to follow a cold bath. This depends

not always on weakness of the heart, but in part on the direct

cooling of the periphery, in part on the arterial contraction pro-

duced by the cold.

Collapse is, under all circumstances, an important occur-

rence, for the momentary weakness of the heart may pass into

complete paralysis and quickly cause death. Generally speak-

ing, the importance varies with the different causes and condi-

tions. Thus, the collapse which depends on a sudden decrease

of fever, the "Collapsus of Defervescence," is generallj^ without

' The prognostic value of these conditions was known to the ancients. This can be

seen from many passages of the Hippocratic writings, where, it is said, that in non-

intermittent fevers, if the outer parts are cold and the inner hot, the prognosis is fatal.
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danger, and may even be a favorable sign ; while the collapse

which is caused by continued weakness of the heart, especially

when the internal temperature remains high, is very dangerous.'

Another series of symptoms which, in my opinion, are di-

rectly produced by the increased temperature, are those caused

by disturbances in the functions of the nervous system. That

these disturbances are results of the increased temperature is

shown both from the facts which I have related elsewhere," and

by the circumstance that an energetic cooling treatment will pre-

vent or diminish these nervous or typhoid symptoms. In . the

hospital at Basle, since the antipyretic treatment has been con-

sistently carried out, although the typhoid patients averaged

more than thirty, I have but seldom been able to show at the

clinique a good example of the status typhosus. I was obliged

for this purpose to use patients who had not been brought into

the hospital until the disease was far advanced, and even in

these patients the nervous symptoms were much ameliorated by
the antipyretic treatment.

But although we consider the severe brain symptoms to be

the results of the increased temperature, this is only true within

certain limits. The typhoid infection of itself, and without the

influence of increased temperature, effects a certain disturbance

of the mental and bodily functions. Disturbances of this class,

not the results of temperature, are seen at the outset of the dis-

ease, and also in the less severe febrile and afebrile cases. Such

disturbances are seen in a general malaise, a bodily and mental

weariness, an unwillingness to work, in headache, vertigo, sleep-

lessness, etc.

The nervous disturbances due to increase of temperature are

essentially the same as occur from the same cause in other

febrile diseases. The only reason for their peculiar character in

typhoid fever is, that in consequence of the gradual increase of

the temperature, and the long duration of the fever, the entire

series of symptoms is more fully developed than in most other

diseases.

'Compare Thierfelder ^ Arch. f. physiologische Heilkunde. 1855. S. 20^.—Wunderlic\

Archiv der Heilkunde. 1861. S. 289. Eigenwarme in Krankheiten. 2Aufl. S. 173.

Deutsches Ai ch. f. klin. Med. Bd. I. 1866. S. 543.
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We may distinguish ' four different degrees in these febrile

disturbances of the nervous system, which usually occur suc-

cessively in severe cases of typhoid fever. In the Jirst degree.

there is no disturbance of the intellect, and the symptoms cannot

be clearly distinguished from those due to the typhoid infection

alone, without increase of temperature. There is general ma-

laise, restlessness, headache, unfitness for mental occupation,

unquiet sleep disturbed by dreams. This class of symptoms
corresponds to the first half of the first week. In the second

degree there are already temporary disturbances of the intellect.

The patient is somewhat apathetic, his sensations are blunted,

and his memory fails. When half awake, and when not think-

ing of himself, he becomes delirious ; but as soon as he collects

himself his mind is clear. This class of symptoms belongs to the

second half of the first week and the beginning of the second.

The tliird degree is characterized by a continued disturbance of

consciousness, although the patient can sometimes be roused for

a little time. There is muttering delirium, a drowsy condition,

or even sound sleep, from which the patient can be temporarily

aroused and even excited to exercise his volition. In other cases

the delirium is more violent, with great restlessness, sometimes
with periods of great excitement. The symptoms of the third

class begin in the severe, untreated cases, in the course of the

second week, and continue, sometimes increasing up to the
fourth degree, into the fourth week. In fourth degree there

is constant loss of consciousness, from which the patients can no
longer be aroused. They lie without any evidence of mental
activity, do not react when spoken to or shaken

; at the most, if

a very tender place is touched, the face contracts and the patient
groans. Tliis highest degree is developed, in the worst cases,

gradually from the disturbances of the third degree, and begins
usually in the third week, in protracted cases somewhat later,

only in the very worst cases earlier.

The disturbances of the third degree represent the complex of symptoms which
is even yet called the status typhosus. To this same state are referred the dry and
cracked tongue and lips, and the sordes. The quiet delirium of the third degree
and the drowsiness, as well as the fourth degree of symptoms, correspond to the

' Compare Dei tsches Arch. f. klin. Medicin. Bd. I. 1866. S. 543.
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febris nervosa s. torpida of authors. The more violent clelir um corresp onda to

the febris nervosa erethistica and versatilis. The ancients con.prised the symptoms

of the third grade under the name of phrenitis, and sometimes distinguished the

more stupid conditions as typhomania, or coma vigil (Kufza aypvTTvov)^ The symp-

toms of the fourth degree correspond to the lethargus of the ancients, to whom it

was well known tliat lethargus was often developed from phrenitis.

Tlie disturbances of the highest degree correspond to an

ahnost complete abolition of the functions of the cerebrum ; and
when this paralysis extends to the medulla oblongata it leads to

deatli. Otherwise death from simple brain paralysis is not fre-

quent
;
usually symptoms of heart paralysis comjDlicate the case.

Cases of the utmost prostration of the brain's functions are not

desperate so long as no symptoms of heart paralysis exist. This

fact agrees with other experiences, which show that temporary

abolition of the functions of the brain is not nearly so dangerous

to life as abolition of the functions of the heart.

It is important to notice, in order to judge truly of the degree

of mental disturbance in each case, that those symptoms are not

always the most severe which make the greatest impression on

the laity. Thus, under certain circumstances, furious deluium

is not so bad as a certain degree of drowsiness or coma. To

judge properly the degree of disturbance often requires more

than a superficial observation. The less apparent and more

negative disturbances, the simple weakening or abolition of func-

tions, are often of graver import than those perverse actions of

functions which are so striking. There are typhoid patients

who lie in bed apathetically, apparently almost sensible, answer-

ing the daily questions correctly, and showing for some things

good memory and judgment. But if we go farther and ask how
long they have been sick, what time it is, or what is the day of

the week, month, or year, we will find that the mental functions

are really seriously impaired.

As the fever decreases, so does the mental condition usually

improve. But it is a long while before the mind is restored to

its normal standard, and patients who have passed through a

severe typhoid fever often suffer for months from want of

• Compare Oalen, De comate secundum Hippocratem. Ed. Kiibn. VIII., p. 643.
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memory or from some other evidence of psychical weakness.

This fact does not appear extraordinary when we remember that

the continued high temperature produces material changes in

the central nervous organs, from which recovery must be slow.

In giving a general mew of the disease, we could follow the

example of the older authors and distinguish, besides a stadium

prodromorum, a stadium incrementi, corresponding to the first

week, a stadium acmes embracing the second week and part of

the third, and a stadium decrementi, beginning at the end of the

third week. Or one can follow later authors and divide the dis-

ease into two periods, of which the first embraces the develop-

ment of the disease, the second includes the period of improve-

ment and convalescence. The first three weeks of the disease

would fall within the first of these periods, the fourth week

and the period of convalescence within the second. It appears,

however, more convenient to retain the division into weeks,

which we employed in following the course of the fever. We
will describe a severe case, treated on the expectant plan, with-

out complications, and with a favorable termination.

A stadium prodromorum usually precedes the outbreak of

the disease. This stage has nothing characteristic in its symp-

toms, but lasts longer than in almost any other acute disease.

The patients have a general feeling of malaise, weariness, pains

in the limbs, are silent and indolent ; the muscles are relaxed,

the countenance is dull, the appetite is diminished, the tongue

is swollen and coated. Sometimes there is vertigo, usually

headache, especially in the frontal region. The sleep is restless

and disturbed by dreams. Sometimes there are pains in the

bowels, and diarrhoea. But the cases in which abdominal symp-

toms are prominent during this stage are not common, unless

emetic or cathartic medicines have been used. The transition

into the regular disease takes place gradually, a regular fever

sets in, often beginning with repeated chills.

The stadium prodromorum, on account of its obscure symp-
toms, is even yet often included in the period of incubation. In

most cases it has a duration of five to ten days ; but sometimes

extends over two or more weeks. Sometimes it has no defined

limits, beginning gradually and passing imperceptibly into the
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disease. Where there are definite data, we reckon the end of

the stage of prodromata and the beginning of the disease from

the day on wliich the febrile movement begins. Where such

data are wanting we must be satisfied to regard as the beginning

of the disease the day on which the patient becomes unfit for

work, or is obliged to take to bed. In this way, according to

the character of the patient, the beginning of the disease may be

dated several days too late.

In rarer cases the disease begins suddenly, without any pro-

dromata. In such cases it may happen that the first symptom
of the disease is a chill, followed by rapid increase of tempera-

ture (104° F. and more). Many of these cases, with rapid devel-

opment of symptoms, run a short, abortive course ; but I have

seen a severe and long illness follow such a beginning.

In the first loeelc of the disease proper, whilst the fever

steadily increases, although observing the normal daily varia-

tions, the patient's face and surface become red towards even-

ing. The skin feels hot, the patient himself feels hot, and

sometimes in the afternoon has slight chills. The skin is

usually dry, sometimes, especially in the morning, is moist, and

even covered with sweat ; but this latter circumstance has no

favorable significance. At the same time the symptoms which

were 2:)resent in the precursory stage gradually increase. The

headache becomes violent, especially in the frontal and temporal

regions, sometimes over the entire head. In some cases the pain

is most intense in the back of the head. There is a feeling of

general lameness, sometimes rheumatoid pains in the back and

joints. The patient feels tired, is usually obliged to remain in

bed ; if he stands up he feels dizzy and uncertain. Tlie expres-

sion of his face is altered. He is silent, unwilling to think,

sleepy, not easily aroused. His sleep is unquiet, with un-

pleasant dreams ; when half asleep he becomes delirious. Some-

times there is moderate epistaxis, after which the head may
seem to be freer. There is hardly any appetite, but a good deal

of thirst. The tongue is at first moist, its mucous membrane

somewhat swollen and sometimes thickly coated ;
later it be-

comes drier, smaller, the coating disappears or remains only in

sti-eaks, the uncovered portions are smooth and red ; when pro-
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truded it is often tremulous. The mucous membrane of the

fauces and pharynx is often swollen and red. In many 'cases

the bowels are at first confined, and diarrhoea only begins in the

course of the first week. The stools are brown, feculent, thick

or watery, without pain, and usually without tenesmus
;
later in

the disease the discharges have the peculiar pea-soup character.

In many cases, and those not the least severe, there is no diar-

rhoea in the first week. Towards the end of the first week the

abdomen is somewhat swollen, tense, tender on pressure,

especially in the ileo-coecal region, in which situation gurgling

can be produced by palpation. The urine is diminished in

quantity, unless the patient drinks a great deal, and dark-

colored, the urea is increased in amount, the chlorides are

diminished, occasionally there is a trace of albumen. The

spleen gradually becomes larger, and towards the end of tlie

first week its increased size can be determined by percussion.

Sometimes, when the patient lies on the right side, the spleen

can be felt ; but often this is rendered impossible by the disten-

tion of the intestines and the softness of the enlarged spleen.

In many cases, at the end of the first week, an eruption of

roseola appears in the lower thoracic and upper abdominal

region. Often, also, there is evidence of bronchitis, especially

in the posterior portions of the lungs.

In the second weelc, while the fever remains continuous at

about the same degree, or in severe cases slightly rises, the skin

is hot and dry, the face is flushed, sometimes livid. Gradually

the results of the continued high temperature manifest them-

selves, and towards the end of the week the typhoid condition

is more and more developed. The headache disappears, the

patient becomes apathetic, drowsy, but does not sleep soundly.

When asked how he is, he usually answers, very well, he has no

pains to complain of. Sometimes there is ringing in the ears

and moderate deafness. The more marked cases of deafness

usually depend upon catarrh of the pharynx extending into the

Eustacliian tubes ; the slighter cases depend on changes in the

central nervous system. The patient does not ask to drink, but
drinks readily when fluids are offered to him. All muscular
movements are feeble and uncertain ; the tongue is protruded
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with difficultJ only after repeated demands ; when protruded

the patient forgets to withdraw it; in speaking, the tongue is

moved with difficulty, and it is hard to understand the patient.

The tongue is dry, red, cracked, covered with sordes, wliich are

often colored by small hemorrhages. The patient usually lies

on his back, hardly moving, except to pick at the bed-clothes

and make other feeble movements with the hands
; the eyes are

half closed ; he mutters unintelligibly, especially in the evening
;

sometimes there are partial muscular contractions, subsultus

tendinum, less frequently convulsions confined to some group

of muscles. The urine and faeces are passed unconsciously.

Other patients exhibit a more irritable mental condition. They
are restless, disturbed by illusions and hallucinations, try to get

out of bed, speak in a loud voice, gesticulate violently. In

some patients there are rapid and repeated changes in the form

of delirium. Thus in two cases in the hospital at Basle patients

suddenly and unexpectedly sprang out of bed and jumped out

of the window. In most patients the tympanitic swelling of the

abdomen gradually increases, and towards the end of the second

week, from paralysis of the intestinal muscles, there is a consid-

erable degree of meteorismus. The tenderness and gurgling in

the ileo-coecal region are more marked. In most cases there is

profuse diarrhoea
;
only in less severe cases is this wanting in

the second week, or even in the entire course of the disease.

Usually there are four to six passages in twenty-four hours,

often more. The stools are thick or watery, light brown or

yellow, often like pea-soup ; after standing they separate in two

layers ; the upper is a turbid, brownish fluid, the lower is a

yellow, flocculent mass ; the reaction of the fluid is alkaline, it

contains little albumen. In the sediment we flnd fragments of

food, detritus, mucous corpuscles, fungous spores, accidental

substances, often crystals of triple phosphate. Tlie urine in the

second week often contains a little albumen. The spleen con-

tinues to increase in size, but can with difficulty be made out by

percussion on account of the tympanites. The eruption of

roseola usually appears, in the first half of the second week, in

the form of isolated, small, light-red spots, which when fresh

disappear on pressure and are scattered over the lower thoracic

\
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and upper abdominal regions, sometimes over a larger area.

The roseola spots are often raised, so that they may be called

papular. The number and extent of these spots vary ;
often

there are not more than five to ten ; often many more. In the

slight, undeveloped cases they are frequently entirely wanting.

Whether there are well developed cases, without any roseola

throughout the entire course of the disease, I am not able to

decide ; in all cases which I examined sufficiently often, I have

found at least a few spots. Although usually there are only

a few spots over a limited area, cases occur, sometimes in

large numbers, in which the spots are numerous and are scat-

tered over a large part of the body, or even over its entire

surface, and are of a deeper color. I have seen such an exan-

thema over the entire body, looking almost like a syphilitic

roseola, in a few cases, towards the end of the third week,

while the convalescence followed regularly. On examination

of the thorax we find evidences of catarrh of the smaller bron-

chi, sibilant and coarse rales. There is often cough, but trifiing

compared with the amount of disease in the lungs ; the expec-

toration is scanty, mucous, or muco-purulent
;
sputa from the

posterior nares may be streaked with blood.

In the third loeeJc the fever begins to change from the con-

tinuous to the subcontinuous or remittent form, by increasing

morning remissions. But it is not until the end of the week that

these morning remissions have a marked effect on the condition

of the patient. The severe symptoms, therefore, of the second

week continue in undiminished intensity, or even increase. In

many patients the symptoms which we have described as be-

longing to the second week, are not fully developed until the

thu'd. The patients become so weak that they can no longer

raise themselves : they lie in a relaxed condition in the lowest

part of the bed. The stupor may reach such a degree that the

patient is no longer aroused by loud cries, or by pulling, pinch-

ing, etc. It may even happen that an acute general peritonitis,

a phlegmon, or any other painful atfection may be overlooked

because no pain is complained of ; but pressure on such painful
places will excite evidences of pain. The fjeces and urine are
passed mvoluntarily ; the urine may be retained, and the bladder
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enormously distended. No more new spots of roseola aj^jDear,

tile old ones fade and disai^pear. At this time very often nu-

merous small, transparent vesicles appear all over the body
;

they are called miliaria crystallina, or sudamina. They are also

found on patients who have not perspired very freely
;
they

have no significance. It is at this period, finally, that most of

the complications are developed, of which we will speak later,

especially the affections of the lungs and the bed-sores.

In the fourth loeek^ while only remittent or intermittent

fever remains, the results of the increased temperature and the

other symptoms gradually grow less, and evidences of returning

interest in life apj)ear. The faeces and urine are no longer passed

involuntarily, or, if this occurs, the patient is annoyed by it. The
patient sleeps better ; when he awakes he is at first somewhat
confused, but soon is less apathetic and more sensible. As the

mental faculties become clearer, the patient feels the exhaustion

and weakness produced by the disease. Patients who during

the entire course of the disease never complained, and who,

while they could answer, always said they were contented, now
begin to complain of weakness, and of the pains due to local in-

flammations, decubitus, complications, and sequelae. The face,

during the intermissions, is pale, no longer livid, is thin and

sunken, but has a more natural expression. The tongue be-

comes gradually moister and more movable. The meteorismus

diminishes, the stools are less frequent, darker and firmer. The

appetite slowly returns. The spleen recedes to its natural size.

The pulse gradually becomes less frequent and fuller, at first in

the morning ; the entire body is of a more uniform temperature.

Often there are profuse sweatings, especially at the times when

the temperature sinks. The patient during the course of the

disease loses weight, as much as twenty pounds or more.

Thus the patient passes slowly into full convalescence. This

is often disturbed by complications and sequela3. It is an excep-

tional circumstance not to find such complications in the severe

cases, such as we have been describing. And even in uncompli-

cated cases, months elapse before the mental and bodily func-

tions have completely returned to their natural condition.

During the period of convalescence the appetite returns, is
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keen, and may even be a ravenous liunger. But still disturb-

ances are easily excited. The fever especially may readily be

revived by causes apparently trifling, such as getting out of bed

too soon, too early indulgence in solid food, all kinds of mental

and bodily exertion. I have repeatedly seen the first meal of

meat followed by an increase of temperature in the evening, an

increase which did not usually recur on the following days,

although the meat diet was continued. True recurrences may

be produced by such disturbances, or may occur without known

cause. Gross faults in diet may produce perforation of the

intestines, or other severe sequelae, even when the convalescence

seems secure. If the convalescence progresses without any dis-

turbance, the patients often have the feeling of unusual mental

and bodily well-being, but are still easily tired by any exertion.

The weight of the body rapidly increases, sometunes as much as

five to seven pounds in a week.

MOEBID ANATOMY.

Trousseau, De la maladie a; laquelle M. Bretonneau a clonn6 le nom de dothinen-

terie ou dothinentgrite. Archives gSngr. de m6dec. 1826. T. X. p. 69, 169.—

Clinique m6dic. T. I. 3 edit., p. 212 sq.

—

Louis, 1. c.— G. Eohitamlcy, Hand-

buch der pathologisclien Anatomie. Bd. III. 2. Abdruck. Wien, 1842. S.

237. 3. Aufl. Bd. III. 1861. S. 215.— C. E. E. Hoffmann, Untersucliuugen

iiber die pathologisch-anatomischen Veranderungen der Organe beim Abdomi-

naltyphus. Leipzig, 1869.

The lesions which we find in the body after death from

typhoid fever are so characteristic that they of themselves make
known the nature of the disease, even if we are ignorant of the

symptoms and etiology of any particular case. This is not only

true of the more severe cases, but even in very mild cases where

death results from some complication, an experienced observer

can find enough lesions to make the anatomical diagnosis.

But however characteristic the lesions of the intestines and
mesenteric glands may be, they do not alone constitute the dis-

ease. In dysentery, and perhaps in cholera, all the symptoms
and all the complications seem to depend directly upon the origi-

nal disease of the intestinal tract, and in these diseases we are
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not obliged to assume that tlie specific poison passes into the

blood
;
they are local infectious diseases. In typhoid fever, on

the contrary, although the intestines are the portion of the body
first attacked by the disease, we are compelled to assume that

the typhoid poison is taken up by the juices of the body, and so

creates a general disease, and this happens at an early period of

the disease, before the characteristic symptoms are developed.

The most prominent symptoms of typhoid fever are not due to

the intestinal and mesenteric lesions, but to the general disease.

There is no necessary proportion between the intensity or

extent of the intestinal lesions and the intensity of the general

symptoms. We can indeed lay down the general rule that cases

with a severe and long-continued course sulfer from extensive

intestinal lesions, and that in the less severe cases the lesions are

less intense. But there are frequent exceptions to this rule. It

happens sometimes that in very severe cases the intestinal

lesions are less intense and less extensive than in milder cases.

And sometimes in very severe cases the symptoms indicative of

intestmal lesions may be relatively trifling.

Tlie lesions, therefore, in typhoid fever only partially explain

The symptoms. On the contrary, many of the lesions can

only be understood by a consideration of the general working of

the infection. For these reasons it seemed proper to describe the

lesions, after giving an account of the symptoms, and to speak

later of the complications and sequel se, to understand which

we must be acquainted both with the lesions and symptoms.

The admirable observations of Hoffmann, made in Basle, on

the lesions of typhoid fever, are based on the autopsies of 250

persons, most of whom had been under my care at the hospital.

I was almost invariably present at the autopsies. The following

account is drawn principally from this material.

Hoffmann separates the manifold lesions found in typhoid

fever into two principal groups. The first group includes all

those lesions which belong properly to the disease itself and to

its necessary consequences, and which are found in greater or

less degree in every well-developed case of typhoid fever. The

second group embraces those lesions which are more frequently

than not observed as consequences of typhoid, but are not neces-
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sarily connected with it, and have rather the character of acces-

sory or accidental lesions. We will, for the present, only con-

sider the first of these groups, those lesions which are found reg-

ularly in typhoid fever. Those which belong to the second

group will be considered with the complications and sequelae.

Hoffmann subdivides the lesions regularly belonging to

typhoid into two groups. The first embraces those which

represent more or less direct effects of the typhoid poison.

To these belong the changes in the lymphatic system of the

intestinal canal—?ej^r'^ patches and the solitary glands.

These changes consist essentially in a process of new growth

combined with intense intiammation, producing increase in size

of the glands spoken of, with subsequent partial destruction of

them. In the same group are comprised the changes in the

mesenteric glands, in the spleen, and in some other lymphatic

apparatuses, which correspond in character with those of the

lymphatic apparatus of the intestines. These are the lesions

which must be considered characteristic of typhoid fever. They

are present in all cases, without exception, as well in the fully

developed as in the undeveloped cases ;
the only difference is in

their intensity and extent. We shall call them the primary

local lesions.

To the second gronp belong the lesions which are not the

direct results of the action of the typhoid poison, but are results

of the general disease. Such are the manifold degenerations

which are found in different organs, and which are called

parenchymatous degenerations, because they involve the essen-

tial elements of these organs. They are found in the limr, the

Mdneys, the muscular tissue of the heart, and the voluntary

muscles ; but probably occur in an analogous way in many
other organs, and especially in the brain. I will also include

here the changes in the salivary glands and the pancreas,

changes concerning which Hoffmann leaves it undecided whether

they belong to the first or the second group. Since these paren-

chymatous degenerations are dependent, not on the direct

action of the typhoid poison, but on that of the general dis-

ease, their intensity and extent are dependent on the intensity

and duration of the general disease, and especially of the fever.

7
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la the fully developed cases, with, severe and long-continued

fever, they are of constant occurrence. In the milder cases they

are present in less degree ; and in the mildest cases, which run

their course with little or no fever, they are entirely absent.

In describing the primary local lesions, and the results of the

general disease, we will again suppose a severe, well-developed

case, which runs its course without special complications. The

undeveloped cases will be considered in connection with this

;

the complications and sequelae not until later.

Of the 'primary local lesions, we will first speak of the

intestinal lesion. We may distinguish several periods in the

development and retrogression of this lesion which run a course

somewhat parallel to that of the symptoms. As with the symp-

toms, we divide the course of the lesions into four weeks, and

thus obtain the following scheme, which diii'ers little from the

chronology given by Bretonneau and Trousseau years ago.

In the iirst loeeJc the mucous membrane of the intestine,

principally that surrounding Peyer's patches in the lower part

of the ileum, becomes hyperaemic and swollen. Gradually the

medullary infiltration is developed in a certain number of

Peyer' s patches and solitary follicles ; not in all at once, but on

the first day a few patches and follicles are swollen, and on the

successive days more and more. As a rule, the infiltration

begins in the neighborhood of the ileo-coecal valves, and ex-

tends to a distance from this on the following days. By the

end of the first week all the patches are infiltrated which are

likely to undergo that change.

In the second weelc the hyper[Emia of the mucous membrane

decreases. The infiltration of Peyer' s patches continues to in-

crease gradually, some of the swollen patches become partially

or entirely necrotic. The necrotic process, with the formation of

sloughs stained yellow by the bile, is nearly completed by the

end of the second week. In the milder cases the necrotic process

is trifling in extent, or even entirely absent ; but at the end of

the second week, or in abortive cases earlier, a retrograde pro-

cess sets in. In the severer cases also, at the end of the second

week, a retrograde process takes place in the swoUen patches

wliich have not become necrotic.
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In the third week the sloughs fall off, leaving losses of sub-

stance of variable extent, usually extending down to the muscu-

lar coat, of ten deeper. By the end of the third week the clean-

ing off of the ulcers is principally accomplished.

In the fourth week the ulcers cicatrize, but this process may

not be completed until some time later.

In the severe uncomplicated cases we assume that the devel-

opment of the process will occupy the periods named
;
but in

order to apply this scheme to all cases, we must, as with the

symptoms, reckon sometimes more and sometimes less than seven

days to a week. But it happens not unfrequently that, besides

the infiltrations which run their course in the regular periods,

fresh infiltrations may be formed in portions of the intestine at

a greater distance from the ileo-coecal valve, and these later infil-

trations then run through the same course as did the earlier

ones. Thus we may find in the fourth week, in the same intes-

tines, ulcers cleaned and cicatrizing, sloughs still adherent, and

fresh infiltrations.

For the milder cases we can hardly lay down a general chro-

nology, for the mild cases with a nearly normal course must be

separated from the abortive cases. In general, the milder a case

is, so much the sooner does complete restitution take place.

The medullary infiltration of the Peyer' s patches and solitary

follicles is produced essentially by an excessive development

and multiplication of their cellular elements, which grow with

unusual rapidity, and, after multiplication of their nuclei,

divide. By this increase and multiplication of their cells the

follicles are swollen in all directions. Usually the new growth

extends beyond the limits of the follicles, so that the adjoining

mucous membrane is also infiltrated with cells. The follicles

also become thicker, the newly formed cells may wander

through the muscular coat and penetrate the subserous or serous

coat.

The swellings produced by this cellular new growth can be

seen and felt from the outside, even before the wall of the intes-

tine is opened. They form flat projections on the surface of the

mucous membrane, projecting about 3 mm. above the surround-

ing surface. But a Peyer' s patch may become swollen to a



100 INTESTINAL LESIONS.

tliickness of 6 or even 10 mm. The extent of the indi ridual

swellings varies ; sometunes only part of a Peyer' s patch is

involved, more frequently the new growth extends beyond the

limits of the patch. In the neighborhood of the ileo-ccecal valve

a number of swollen patches often become fused together so as

to form masses of considerable size, sometimes forming an ir

regular ring. As the long axis of Peyer' s patches corresponds to

the long axis of the intestine, by the confluence of several

patches very long swellings may be produced ; Hoffmann has

seen such 20-30 centims. long. The infiltration in the small

intestine is usually most extensive near the ileo-coecal valve.

The swollen patches are usually uneven, for the follicles are

more prominent than the interstitial tissue. The patches, which

are moderately swollen, are of a reddish or reddish-gray color, of

soft consistence, have a spongy appearance, and are gradually

raised from the mucous membrane. The patches, which are

more swollen, are more abruptly elevated above the surrounding

tissue, and may even overhang in a mushroom shape. Their

color is less red, more gray, or there may be a light-brown pig-

mentation on the surface ; their consistence is harder and firmer.

The number of Peyer' s patches which are infiltrated is some-

times small, not more than three or four ; in other cases nearly

all the patches may be involved.

The solitary follicles are involved in the swelling in a vari-

able degree. Usually only a relatively small number is in-

volved, and these are not much swollen ; but there are cases in

which the swelling of the solitary follicles is relatively the most

prominent. In the large intestine especially, the tissue around

the follicles may be so infiltrated as to form large patches.

We can obtain an idea of the extent of the morMd process and of the number of

the STVoUen patches and follicles, if we measure how far the lesions extend above

the ileo-coecal valve. Hoffmann has made measurements in 168 cases with the fol-

lo:ving results. The disease extended

up to 0.5 meter above the valve in 13 cases.

» 1.0 " " 28 "

" 1.5 " " 39 "

" 2.0 " " 26 "

„ 3.0 « 41 "
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•up to 4.0 meter above the valve in 16 cases.

" 5.0 " 4
"

" 6.0 " " 1
"

[n those cases in which the lesions extended far up the intestine, the jejunum, some-

times in its upper portions, was involved.

Hoifmann has also collected statistics of the frequency of lesions in the large

intestine. In 233 cases there were found

No lesions in the large intestine in 139 cases.

Extension of lesions into the coscum '* 47 "

" <« " colon ascendens . . " 34 "

" " " colon transversum " 7 "

" " " colon descendens " 4 "

«« " " rectum " 2
"

There were lesions in the vermiform appendix in all the cases in which there were

lesions in the coecum.

In tlie severer cases a smaller or larger number of the swollen

patches become necrotic. The sloughs are stained dirty brown

or yellowish green by the contents of the intestines, especially

by the bile. The sloughs gradually loosen, fall olf, and leave a

loss of substance extending only to the deeper layers of the

mucous membrane, or, more frequently, into the muscular coat,

or to the serous coat. The size and form of the ulceration cor-

responds to that of the necrotic tissue ; a Peyer's patch, which

is entirely necrotic, forms an elliptical ulcer, with its long axis

corresponding to that of the intestine. In the jejunum and

large intestine the ulcers are usually small and round, but may
be enlarged by infiltration and ulceration of the surrounding

mucous membrane ; these ulcers have their long axis at right

angles to that of the intestines. At the end of the ileum, near

the valve, there are often large, confluent ulcerations, leaving

only small islets of mucous membrane between them. The
Edges of the ulcers are mostly sharply cut, swollen, often over-

hanging the ulcer. Sometimes the floor and walls of the ulcers

are hemorrhagic.

Gradually the swelling of the edges of the ulcers diminishes
;

granulation tissue springs up from their floors, and finally a thin

connective tissue membrane is formed and covered with epithe-

lium from the edges of the ulcer. In ulcers which had extended
to the muscular coat, Hoffmann never found a new growth of
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milcons membrane or of villi ; while tlie villi near the ulcers

remain permanently thicker. Often the edges and floors of

ulcers which have healed are more or less strongly pigmented.

The scars of typhoid ulcers can be recognized as such often

after the lapse of years ; but they seldom produce stenosis of

the intestines.

In many cases the cicatrization of the ulcers is not effected in

this simple way. While one part of an ulcer is cicatrizing,

another part may be continuing in the necrotic process, so that

neighboring ulcers may become confluent at a late period. Such

long-continued ulcers may prolong convalescence, and even cause

death. Perforation, also, may thus take place at a late period,

by the necrotic process going on in some ulcer, perhaps a small

one, until it reaches and breaks through the serous coat.

Those patches of infiltration which do not undergo necrosis

pass through retrograde changes. In the milder cases this may
be the case with all the infiltrated patches. Where the infiltra-

tion only exists in a moderate degree, the swelling may gradu-

ally diminish by degeneration and absorption until the patches

and follicles return to their normal condition. If the follicles

of a Peyer' s patch retrograde faster than the interstitial tissue,

this tissue may for a time form a projecting network (" plaques

a surface reticulee"). Frequently, also, the swollen follicles

soften and break down, and the softened matter is discharged,

and in this way also the patches may acquire a reticulated

appearance. Especially after this last form of retrogression,

sometimes often with simple swelling, numerous little ecchymo-

ses occur, and produce a punctate pigmentation of the patches

("etat pointille"). We can often recognize by the presence of

this pigmentation the fact that typhoid fever has occurred years

before.

In the retrogression which is effected by softening and dis-

charge of the follicles the healing takes place with a loss of sub-

stance. From this to the formation of small, superficial sloughs,

and of ulcers, is only a small step, and from this latter condition

to that of the most extensive sloughing all transitions are found.

But in those cases, also, in which there is extensive sloughing,

we find in numerous solitary follicles, and also in many patches,
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or parts of patches, retrogression without sloughing. In general

the intiltrations in the lower part of the small intestine are more

prone to slough, while those in the upper portion simply degen-

erate and are absorbed.

At the same time with the formation of these lesions in the

intestines an analogous change takes place in the mesenteric

glands, and they become swollen. In them also there is a cellu-

lar hyperplasia, with hypertrophy of the interstitial connective

tissue. Generally the swelling of the glands is greater in pro-

portion to the amount of the intestinal lesion, and is found most

developed in the parts of the mesentery corresponding to the dis-

eased portions of intestine. In severe cases all the mesenteric

glands may be swollen. Most of the glands reach the size of a

bean or a hazel-nut ; some are as large as a pigeon's or a hen's

egg. At first the swollen glands are hypersemic, bluish red,

tense ; on section the cut surface swells up, is moist and con-

gested. Afterwards the hypergemia diminishes, the glands

become paler, medullary, pale red, or gray. In the stage of

retrogression many glands simply shrink and return to their nor-

mal condition ; in others partial softening takes place. If the

spots of softening are small, they may be afterwards entirely

absorbed ; if they are larger, absorption is incomplete, and dry,

yellow, cheesy masses are left, in which after a time salts of lime

may be deposited.

In some cases other lymphatic glands become swollen, the

retro-peritoneal glands, the bronchial glands, etc. The lym-

phatic follicles, also, which surround the glands at the root of

the tongue and in the tonsils are often affected in the same

way ; in most cases after a time the swelling disappears, but

sometimes softening and rupture take place. We may, perhaps,

place in the same category the small, round, gray nodules, com-

posed of lymphatic cells, and the diffuse cellular infiltrations,

which are often present in the liver, sometimes in other organs.

E. Wagner ' has drawn particular attention to these new growths.

Hoffmann is inclined to believe that these accumulations of cells

in the liver are composed of wandering cells from the branches

of the portal vein.

' Archiv des HeUkunde 1860. S. 332 ff. 1861. S. 103 fE.
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To the primary local lesions belong also the changes in the

spleen, which are analogous to the changes in the intestinal fol-

licles and the mesenteric glands, and consist essentially in an

hyperplasia of the cellular elements. The enlargement of the

spleen begins early, and can usually be demonstrated after the

middle of the first week ; it increases in the second week, and
again diminishes in the fourth week. At the height of the dis-

ease the spleen reaches to double or treble its normal size, and ir.

some cases is even larger. While the swelling is increasing the

organ is tense and firm, hypersemic, its section brownish red, the

pulp projecting and covering the stroma, but not very soft. At
the height of the disease the tissue is soft, easily broken, and can

be scraped away with the knife in the form of a reddish-brown

gruel. When the retrograde process begins, the capsule becomes
relaxed and wrinkled, the hypersemia decreases, the section is

paler, of clear cherry-red color, or browner, from the presence of

pigment ; the tissue is again firmer, the stroma becomes promi-

nent ; sometimes at this period there are numerous small hem-

orrhages.

Although the enlargement of the spleen is regarded, and that

truly, as one of the most constant and characteristic symptoms
of typhoid fever, yet in a few cases it is absent, and that more
frequently in old than in young persons. Sometimes this non-

enlargement of the spleen may be explained by thickening of the

capsule or of the stroma of that organ ; sometimes it seems prob-

able that the spleen was smaller than the normal before the

commencement of the disease. And finally, as Hoffmann has

noticed, the essential changes can be, and usually are, present,

although the spleen is not strikingly enlarged.

We pass now to the consideration of the anatomical results of

the general disease, results which occupy a prominent position

among the lesions of typhoid fever. They are principally the

parenchymatous degeneration of different organs. In some

organs these changes in their development and retrogression

have been closely studied ; in others, in which the same changes

probably exist, sufficient investigations have not yet been made.
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These pareiicliymatous degenerations do not occur in typhoid

fever alone, nor are they in any way characteristic of it. They

are found constantly in all febrile diseases in which the increase

of temperature reaches a sufficient degree and duration. They

are absent or trivial in all cases of typhoid fever in which the in-

crease of temperature is small. That they are found so frequently

and in such a marked development in typhoid fever, depends on

the fact that in this disease the increase of temperature is of longer

duration than in almost any other. But these changes are not

specifically different from the degenerations which occur in con-

sequence of many poisonings, as with phosphorus, mineral acids,

etc. The process is apparently the most common form of necro-

biosis, such as is produced by all conditions which result in a

slow death of cellular elements.*

In the limr the cells become more granular ; in many of them

are numerous fat granules ; the nuclei can no longer be seen. In

the higher degrees of degeneration the cells lose their sharp con-

tour, they appear like a conglomeration of granules, and finally

they lose all cohesion and break down into a formless mass of

granular detritus. Even in moderate degrees of degeneration

the scanty amount of blood in the small vessels, and the uniform

color of the section, in which the acini can hardly be recognized,

strike the naked eye. The color is grayish red ; in advanced
degeneration, grayish yellow or orange ; the consistence of the

organ is diminished. The extent of these lesions depends prin-

cipally on the degree which the temperature has reached. If

this was not high, the changes are slight, or entkely absent.

But if death occurs after high fever, and at the acme of the dis-

ease, one can safely reckon on finding considerable and striking

changes in the liver. The degeneration is often more advanced
in some portions of the liver than in others, especially often is

the right lobe more changed than the left.

Hoffmann found in 174 livers of typhoid patients:

In 38 cases no changes, or slight ones.

In 95 cases marked granular degeneration and partial destruction of the cells.

In 21 cases general destruction of the cells.

In 20 cases marked new growth.

' Compare Deutsches ArcWv f iir klin. Medicin. Bd. L 1866. S. 328 ff.
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The retrograde process, after these changes in the liver, takes

place in this way : the cells which were only grannlar return to

their normal condition ; the cells which were broken down and
converted into detritus are absorbed. But even in cases in which
the larger number of the cells are destroyed, if the disease runs

a favorable course, the cells may afterwards be regenerated in

this way, that in the remaining cells the nuclei are increased in

number, and then a division of the cells follows.

Hoffmann has studied the process of new growth of cells in the livers of indi-

viduals, who, aftei' passing through a severe attack of typhoid fever, died during

the period of convalescence. It was shown by repeated countings that at this time

the nujnber of cells with two or more nuclei is much greater than the normal.

Hoffmann found in normal livers, and in livers during the early stages of typhoid,

110-116 nuclei in every 100 cells, about the same proportion as that which I found

in normal livers (110-120 nuclei in 100 cells). In livers, during the period of con-

valescence, he found 136-150 nuclei in every 100 cells. But the process of new

growth seems to be more energetic than is denoted by these figures, for there are

also found large numbers of small, single, nucleated cells, which Hoffmann believes

to be the products of a hardly completed cell division.

The secretion of bile is often markedly diminished. Hoff-

mann found, in one-fourth of the cases, the bile to be thin, less

intensely colored, or colorless.

Parenchymatous degeneration occurs in the kidneys in the

same way as in the liver. The epithelium, tirst of the cortex,

later of the pyramids, becomes granular, the nuclei disappear,

the contours of the cells become indistinct, and finally the cells

break down into granular detritus. The cortex becomes soft, on

section appears uniformly gray, sometimes yellowish. Accord-

ing to Hoffmann' s experience, it is something exceptional to find

no changes in the kidneys, although there are many cases in

which these changes are not marked. In the kidneys also the

changes are more pronounced in proportion to the degree and

duration of the fever.

Albuminuria frequently occurs at the height of the disease,

and is generally observed in cases where there is marked degen-

eration. But there are exceptions, and I have repeatedly seen

temporary or entire absence of albuminuria during the disease,

when the autopsy showed that the kidneys were in a condition
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of advanced degeneration. This is only true as to tlie albumen,

which can be demonstrated with heat and nitric acid ; whether

the albuminous substances which can be precipitated with alco-

hol ' were present, was not observed.

The existence of parenchymatous degeneration in the mus-

cular tissue of tlie heart, a condition which is the rule in the

severer cases, is of great importance for our proper comprehen-

sion of the symptoms. In the lesser degrees of this change we
find here and there in the muscular fibres, especially above and

below the nuclei, dark granules, often highly refractive. In

more advanced changes granules are present in larger numbers,

partly arranged in long rows
;
finally the muscular fibres are

filled with granules and the striation disappears. Besides these

granules, there are often numerous brown pigment granules. It

is but seldom that we find in the heart the form of waxy degen-

eration which is found in the other voluntary muscles. In the

higher degrees of the degeneration the heart is flaccid, soft,

easily torn, pale gray, yellowish, or reddish brown in color. In

the cases which terminate favorably regeneration is effected in a

way analogous to that which occurs in the voluntary muscles.

Of the cases of typhoid fever, in which the heart muscles were examined, HofE-

mann found that

—

In 56 cases the muscles "were normal or little changed

;

" 39 " " slightly granular, the striations still visible;

"46 " " very granular

;

** 19 " " slightly waxy without much granular degeneration;

" 1 " " very waxy.

The disturbance of the heart's functions, especially the weak-

ening of its action, which in numerous cases goes on to com-

plete paralysis, has been already mentioned in the symptoma-
tology. Generally the degree of degeneration corresponds to

the degree of functional disturbance observed during life.

The vessels, also, usually share in the parenchymatous de-

generation. In the smaller vessels this takes the form of fatty

degeneration ; in the larger vessels, of thickening and opacity of

the inner coat. Hoffmann calls attention to the relative fre-

' Compare Gerhardt, Deutsches Archiv fiir klin. Medicin. Bd. V, 1869. S. 212 ft.
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quency of extensive opacities and thickenings of tlie inner coat

of the pulmonary arteries, in which otherwise such changes are

rare.

At the height of the disease the hloocl is very dark-colored

;

after coagulation it presents a small and soft clot. In the dead

body the veins are usually distended with dark, fluid blood

Sometimes, especially if the temperature has been very high, the

blood is not only dark-colored, but is thick, syrupy, and sticky,

while all the viscera are very dry. Later, and especially during

convalescence, we often find the vessels nearly empty ; the blood

thin, watery, with small gelatinous, fibrinous clots ; the tissues

cedematous.

Parenchymatous degeneration of the mluntary muscles was

first described by Zenker' as an almost constant occurrence in

typhoid fever. He distinguishes two forms of degeneration.

The first of these, granular degeneration, corresponds in its

higher degrees to ordinary fatty degeneration ; while in the

lesser degrees the striations are obscured by an opacity produced

by granules, which are partly soluble in acetic acid. The second

form, waxy degeneration, con^i^t^ in a conversion of the con-

tractile substance of the primitive bundles into an homogeneous,

colorless, waxy, shining mass, in which the striations entu-ely

disappear. The appearance of such muscles reminds one of that

of tissues which have undergone amyloid degeneration ; but they

do not give the proper reaction with iodine and sulphuric acid.

In both forms of degeneration the muscular fibres become

thicker and more brittle. In waxy degeneration the fibres are

often broken. After a time the degenerated muscles break

down into a mass of fine detritus, which is finally absorbed. In

waxy degeneration a return to the normal condition seems im-

possible, while granular degeneration, if not too far advanced,

does not seem to exclude such a return. Often we find both

forms of degeneration together, sometunes one, sometimes the

other predominating. In the highest degrees of degeneration we

find in smaller or larger areas only a few muscular fibres, or

none at all.

' Ueber die Veranderungen der willkurlichen Miiskeln im Typhus abdominalis.

Leipzig, 1864:.
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During tlie first week of typhoid fever the muscles appear

very dry, mostly dark red or reddish brown, almost of the

appearance of smoked meat. The places where degeneration is

most advanced are paler
;
they are yellow with fatty degener-

ation, gray with waxy. In the highest degrees of degeneration

entire muscles may appear yellowish gray or whitish gray, so

that hardly any traces of red color are left ; at the same time the

section has a dull reflex, smooth and dry ; the muscles are very

brittle. At first there is some swelling, later a decrease in size.

In convalescence the muscles become much moister, and their

natural red color returns. Hoffmann found the degeneration

most marked usually in the second, third, and fourth weeks

;

later than this it disappears, or is only seen in its results. But

exceptionally degeneration of the muscles is found at a late

period of the disease.

Zenker demonstrated that this degeneration of the muscles

is by no means peculiar to typhoid fever, but that it occurs

also in other severe febrile diseases. He arrived at the con-

clusion, therefore, that the degeneration of the muscles is a part

of the manifestation of the fever, and depends on derangement

of a centre regulating the nutrition of the muscles. According

to our opinion, parenchymatous degeneration of the muscles is,

in many cases, and especially in typhoid fever, the result of

long-continued high temperature. But we do not exclude the

possibility that similar necrobiotic processes may be produced in

other cases by other causes, which eifect a gradual death of the

tissues. In fact, I have found generally the muscular degenera-

tion advanced in proportion to the increase of temperature.

Zenker designates the adductors of the thigh, and next the recti muscles of the

abdonien, as the ones most frequently aflEected by marked degrees of tliis degenera-

tion ;
but in individual cases numerous other muscles are found in the last stages of

degeneration, and all the voluntary muscles seem to share in the lesser degrees.

HofPrnan found, out of 127 cases in which he examined the abdominal muscles, in

96 cases well-marked waxy degeneration: in 35 cases in one group of muscles, in 61

cases in several. The 31 cases in which tliere was no waxy degeneration belonged
mostly to the later periods of the disease. Wifli the waxy degeneration there was
in all cases granular degeneration, which was present in most of the other cases also.

Of the individual groups of muscles there were :
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Examined. Feund waxy.

75 times.Tlie adductors of the thigl

The rectus abdominis and pyramidalis

The pcctorales, major and minor

The muscles of the tongue

The dia^jhi-agm

107 times,

127 "

77 "

82 "

22

13 "

16 "

87

29

Waxy degeneration was also found in many other muscles. Hoffmann calls

attention to the fact that the favorite situations are those groups of muscles which

in each patient are the ones most used.

The regeneration of the partly destroyed muscles is, accord-

ing to Hoffmann, effected from the primitive fibres which re-

main. The nuclei of these fibres multiply, are surrounded by
protoplasm, gradually grow into a broad, fusiform shape, are

set free, and join together to form new primitive bundles.

The extraordinary want of muscular action which exists at

the height of the disease, depends in many cases on disturbances

of the central nervous organs, which do not permit the impulse

of the will to exhibit itself in muscular action. But the demon-

stration of a degeneration of the voluntary muscles, at the height

of the disease, explains the weakness of the individual muscu-

lar contractions. At the beginning of convalescence, when the

marked disturbances of the mental functions have ceased, the

excessive loss of power of which the patients complain, which

makes every muscular action an impossibility, depends essen-

tially on the changes in the muscles. Only gradually, as the

muscles are regenerated, does the physical strength return, and

it may be months before the full force is re-established.

The proof that the muscles of the tongue are degenerated in

the same way as the other voluntary muscles, leads to the ques-

tion, how far the trembling of the tongue, the difficulty in mov-

ing it, the stammering speech, etc., are dependent upon this

degeneration. Exact observation shows that at the height of the

fever the imperfect speech depends usually, in great measure, on

disturbances in the central nervous system. Part of the diffi-

culty of movement, however, must be laid to the dryness of the

tongue, and part to the degeneration of its muscles. As the

severe nervous disturbances cease, the speech usually improves

decidedly ; but the last traces of difficulty in moving the tongue
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only disappear when the regeneration of the muscles is accom-

plished.

Hoffmann examined the muscles of the tongue in 60 cases belonging to the

second, third, and fourth weeks of the disease. He found in 13 cases waxy degeu-

oration, and in 34 cases granular degeneration (in 20 cases extensive, in 14 cases

slight). In 13 cases there was very slight or no change in the muscles of the tongue,

lu the later periods of the disease he found tliat in 22 cases only 6 had marked

granuLar degeneration, and none waxy degeneration, but newly formed elements

were not uncommon.

The further results of the degeneration of the muscles, tne

ruptures, hemorrhages, etc., will be treated of with the compli-

cations and sequelae.

The marked disturbances in the functions of the central ner-

vous system, which constitute such a prominent part of the

lesions in severe typhoid fever, are in most cases, and for the

greatest part, results of the increased temperature. But it

seems probable that in the brain, as in other organs, these dis-

turbances are due to degeneration of the brain tissue resulting

from the high temperature. And the fact that in severe cases

these disturbances and the simple weakening of the brain

functions continue during convalescence, and only slowly dis-

appear, shows clearly that these disturbances are produced by

material changes.

Unfortunately, pathological anatomy has so far furnished us

with no satisfactory answer to this important question, partly, it

is true, because the critical examination of the finer histological

changes in the brain is very difficult, and partly because no in-

vestigator has yet occupied himself closely with this question.

Before the time of Zenker changes so obvious and so easily acces-

sible to microscopic investigation, as those of the voluntary mus-

cles, were almost unknown. We should not then be surprised

that we know so little about the minute condition of the brain,

and we may still regard it as probable that a thorough and
comprehensive examination of this organ, in cases of typhoid

with severe functional disturbance, will determine the existence

of constant and definite parenchymatous changes.

AVhat we know, so far, about the condition of the brain, is in

somp measure calculated to lend support to this conjecture.
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A.mong the grosser changes, more or less extensive adhesions of

the dura mater to the inner surface of the cranium are especially

common. Then, too, we sometimes find a considerable injection

of the pia mater with great congestion of the brain itself, espe-

cially in the first period of the disease ; but we very frequently

find oedema of the pia mater, associated sometimes with opacity

;

while ordinarily the brain substance itself is thoroughly oedema-

tous, and the ventricles are moderately distended with fluid.

Buhl, who has made accurate quantitative estimates of the infil-

trated fluid, declares this oedema of the brain to be the cause

of the psychical disturbances
;
and, besides, in some of the Basle

cases, which were characterized by unusually violent cerebral

symptoms, a very marked oedema of the brain was found at the

autopsy. At a later period of the disease we often find a decided

atrophy of the brain, which is made manifest by the small size

of the convolutions, and by the greater width of the lateral

ventricles ; and Hoffmann properly reminds us that such a

shrinkage of the volume of the brain would necessarily lead us

to infer antecedent changes of the nervous elements. Besides

this, we often find diminished firmness of the brain substance,

particularly when there is an increase of serum, and this may
sometimes, in spots, go on to a more or less advanced degree of

simple softening. Finally, the gray substance of the cortical

part of the brain and of the interior is sometimes of a rather

yellowish brown color, and we notice besides, diffuse yellow

and blackish brown spots in different places, particularly in the

corpus striatum and thalamus opticus. In such places the

microscope shows a diffuse yellow coloration, a deposit of small

brown pigment granules, and also, especially in the optic thal-

amus and corpus striatum, the ganglion cells thickly crowded

with brownish or blackish pigment granules in such numbers as

to conceal the outlines of many of the cells. Hoffmann found

this condition of the ganglion cells in nine cases, although he

examined only comparatively few brains with this object. He
is inclined to place this by the side of the parencJiymatous

degeneration of other organs, and it might be designated as

pigment degeneration of the ganglion cells. In certain cases

we also find nerve fibres which are the seat of fatty degenera-
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tion, and sometimes an abundant deposit of pigment and fat

granules in the capillaries of the brain.

Hoffmann observed a firm adhesion of the dura mater to the calvaiium in 33

out of 166 cases, while slighter adhesions occurred in a very great number.

He also found an increase of fluid in the brain and its meninges in varying

degree in more than four-fifths of the cases examined. More marked oedema, with

consideral)le distention of the "lateral ventricles, occurred 56 times out of 166 cases.

This higher degree of ojdema of the brain was found with especial frequency in the

fourth week of the disease.

According to the investigations of Hoifmann the salivary

glands in typhoid fever exhibit certain well-nigh constant alter-

ations, apart from suppurative parotitis, which will be discussed

with the complications. In the first period of the disease they

appear firmer and denser, assume a more or less intensely brown-

ish-yellow aspect, and feel very tense. The separate divisions of

the glands, too, are very hard, with something of the consistency

of cartilage, and creak under the knife. In such cases the micro-

scope reveals the acini of the gland filled with closely crowded,

very large, generally multinuclear, highly granular cells. Later

on, numerous granules, consisting partly of fat, appear in these

cells
;
they become turbid, lose their sharp outlines and a part

of them break down. The glands gradually become again redder

and softer, and the hardness and tension diminish. It seems,

then, that we actually have here a parenchymatous degener

ation, which only differs from the analogous processes in other

organs in that an increase of the cells precedes the degener-

ation.

Among 42 cases in the second and third weeks Hoffmann found the alterations

under consideration 35 times; among 18 cases in the fourth week, 10 times; and

among 10 cases in the fifth week, twice.

These changes in the salivary glands, in which the parotid,

the submaxillary, and the sublingual alike participate, explain

the diminution of the salivary secretion, which also has some
share in causing the dryness of the patient's mouth.

The Pancreas also exhibits perfectly analogous changes,

for its cells take on proliferation, which results in tumefac-
tion and enlargement of the gland, with noticeable increase
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of hardness, and whicli is subsequently followed by a degenera-

tion of the cells. <

Finally, we should perhaps consider here the alterations

of the medulla of the bones, which have been particularly stu-

died b}' Ponfick.' In the medulla of the bones, as well as in

the pulp of the spleen, are found numerous cells containing

blood-corpuscles, which often attain an enormous size and are

capable of containing twenty-five blood-corpuscles or even more.

During the period of convalescence the blood-corpuscles are

transformed into pigment, and we often find an enormous quan-

tity of large cells which are filled with granules and masses of

pigment, or are colored uniformly of a yellowish brown. In con-

sequence of this the medulla often appears rusty brown, even

to the naked eye. Ponfick is inclined to regard these j)rocesses

in the spleen and in the medulla as methods of disposing of the

elements of the blood which have become useless. Like changes

also occur in typhus, relapsing and intermittent fevers, in

pneumonia, pleurisy, and other febrile diseases, and on this

ground I believe that they ought to be considered as changes

primarily dependent on the fever.

|

CONNECTION BETWEEN THE SYMPTOMS AND THE LESIONS.

Hoffmann, loc. cit., p. 891 et seq.

|

In the discussion of the symptoms and the anatomical

changes, we have already referred to their mutual relations.

If we add to and complete the suggestions there made we will

obtain a more perfect idea of their relations, but an idea which '

is still imperfect.

The specific poison of typhoid fever is generally introduced

into the intestinal canal by the ingesta, in other cases, by the

air we breathe, which deposits particles in the form of dust m
the cavities of the mouth and pharynx, or in the sinuses of the

nose, and these particles are subsequently swallowed. In the

^ Virchow's Archiv. Vol. LVI.— Compare Neumann. Centralbl. fiir die Med. Wiss

enschaften. 18G9. No. 19.
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lower part of the ileum, where the lymphatic follicles are present

in the greatest number, and are clustered together in large glan-

dular patches
;
where, too, the ingesta are delayed for a consid-

erable time, the poison finds a suitable place to attach itself.

It is taken up by the lymphatic follicles, and through these

reaches the mesenteric glands. It remains almost latent in the

lymphatic organs during a long period of incubation, and during

this time it possibly goes through one phase of its develop-

ment. But at last the poison is taken into the blood, and

from this is deposited in various other lymphatic organs and in

the spleen. It begins at once to exercise its effect upon the

lymphatic organs, by exciting in them an abundant proliferation

of cells. The general disturbances are provoked by the opera-

tion of the poison, which is constantly passing in great quantity

into the blood
;
but, perhaps, also by the peculiar products formed

by the conversion of matter in the lymphatic organs, such as

newly formed lymph cells and the like. Its effect upon the centres

regulating the heat of the body results in fever, which continues

according to its type until the poison has gone through its fur-

ther phases of development within the affected lymphatic organs,

and probably also within the blood, and has itself either become

inoperative or has been eliminated from the body. The partial

necrosis of the new lymphatic formations may possibly depend

on this, that by their very bulk, and by being closely crowded

together, they compress the neighboring vessels to such a degree

that a rapid destruction of them necessarily follows. More
probably, however, there is a special deleterious effect of the

specific poison or of its products, both in the slow necrobiosis

and the rapid necrosis of the infiltrated organs. Thus the pri-

mary local affections originate as more or less dii-ect conse-

quences of the typhoid poison.

Comparatively few of the serious functional lesions, which
make up the sum and substance of the disease, are to be

referred to these primary local affections. In reality only the

diarrhoea and the various abdominal symptoms belong to this

category.

Besides this first, and relatively primary series of lesions, a

second series is developed, which is to be considered as relatively
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secondary, and mainly depends upon the effect of the fever,

that is, upon the elevation of the temperature. Here belong, in

the first place, tliose disturbances of function which are directly

due to the elevation of temperature, without any appreciable

material changes having necessarily preceded them ; and in the

next place the parenchymatous degeneration of various organs,

with the functional lesions due to this degeneration. Thus, for

example, the increased frequency of the heart' s action is directly

due to the elevation of temperature, while the feebleness and
paralysis of the heart, which occur later, are less immediately

due to this cause, but are stm in part dependent upon the degen-

eration induced by it. Here, too, belong the functional lesions of

the nervous centres, the disturbances of stomach and intestinal

digestion—so far as the latter is not dependent on the primary

local affection—the diminution of secretion, etc.

The opinion that the parenchymatous degenerations in typhoid fever are gener-

ally and chiefly due to the increase of the temperature of the body, is sustained by

the fact that the degree they attain is distinctly related to the degree and duration

of the elevation of temperature, as already mentioned when discussing the indi-

vidual lesions. Hoffmann also, in his extended investigations, " has seen the paren-

chymatous degeneration of organs reach an especially high development in the

severest cases, i.e., in those in which a very high or long- continued elevation of tem-

I)erature occurred," and he has likewise " observed it under similar circumstances in

a great number of other affections (pneumonia, puerperal fever, pyjemia, septicaemia,

8mall-pox," etc.). He therefore agrees with the opinion which I have advocated, and

also regards " the elevation of temperature as a controlling element in the deteraii-

nation of parenchymatous degenerations."

Of late years some experimental investigations have been made into the effect of

an elevation of temperature upon the organs. Thus Iwaschkewitsch ' found that in

rabbits and dogs, under the influence of an artificially elevated temperature, the heart

and liver lost weight, while at the same time a more or less pronounced granular

clouding of the individual elements of the tissue took place, and Wickham Legg *

observed in the liver, and largely also in the kidneys and heart of rabbits and guinea-

' Anatomico-patliological Changes in the Parenchymatous Organs under the Influence

of an Elevated Temperature. Dissertation. St. Petersburg, 1870. (I am indebted to

the kindness of Dr. Manassei'n for the translation of the original Russian. ) Comp. VircJiow

und Hirsch, Jahresbericht fiir 1870. Vol. I. p. 179.

' Parenchymatous Degeneration of the Liver and other Organs,' caused by raising the

Natural TeTnperature of the Body. Transactions of the Pathol. Society. Vol. XXIV.
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pigs, which he had killed by a gradual elevation of the temperature, the dis-

tinct beginnings of parenchymatous degeneration. A furtlier continuance of such

experiments will, perhaps, lead to a positive settlement of the question regarding the

effect of the elevation of temperature upon the organs.

Besides, there can be no mistake that precisely in typhoid fever there are various

other conditions favorable to the existence of parenchymatous degeneration. Thus

we should specially bear in mind the general impairment of nutrition, and also—so

soon as the heart has markedly degenerated, as a result of the elevation of tempera-

ture—the general diminution of the circulation. We shall speak further ou of the

significance of certain special conditions.

By the beginning of the fourth week the phase of develop-

ment of the poison, which takes place within the body, appears

to be completed, and the poison itself is then either expelled, or

becomes harmless. The disease is, in fact, at an end; but the

body is shaken and undermined throughout, partly by the more

direct effect of the typhoid poison, partly by the severe and

long-continued fever. A large part of the cellular elements

composing it are irreparably destroyed, there are even large

cavities, and withal there is a mass of dead material, or material

ready for decomposition, scattered through all the tissues. The

period of convalescence has begun, in which a double task is

imposed upon the body, emerging as it does like a wreck from

the storm : on the one hand, it has to throw overboard the

ruined parts and clear the deck ; on the other, to restore the

sails and rudder. But the task is very difficult. Not seldom

the water will rush in through a leak so fast that all our

efforts scarcely suffice to check it, and while all our energies

are strained in this direction, the ship, without sails or rud-

der, is swept ashore by the next wave or dashed against the

rocks. The period of convalescence is also the period of se-

quehie, which carry off many a patient who has withstood the

disease itself.

The fever in the fourth week, with its marked morning remis-

sions and evening exacerbations, is no longer to be regarded as

essentially the effect of the typhoid poison, nor is the fever

which often drags along later in the period of convalescence
jr reappears as the so-called after-fever. This is a symptomatic
fever, which is due to the local affections still present or freshly
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developed, and, at the beginning of the period of convalescence,

may be referred to the absorption and elimination of the organic

detritus.

Hoffmann thus closes his work, in which the destruction

caused in the body by tyjjlioid fever is detailed with a complete-

ness not hitherto attained :
" When we see how large portions

of important organs in all the divisions of the body are ruined

by the typhoid process, it becomes intelligible to us why ty-

phoid patients are generally long beset with great feebleness,

and why typhoid fever requires so much longer a period for con-

valescence than many a less severe malady. The restitution

of such a great quantity of important constituents of the body,

which had been destroyed, demands the whole activity of the

parts which have been preserved, and is rendered yet more

difficult by the fact that the very avenues of admission for the

nutritive material are essentially injured by the destruction

of large areas of the lymphatic apparatus in the intestine.

But so much the more are we filled with admiration for the

actively creating force, which, in spite of all these obstacles,

builds up anew, as it were, a great part of the body, and we

realize that when the convalescent, who has happily passed

through typhoid fever, feels rejuvenated and renewed, there is a

substantial ground for the feeling.

CASES WHICH RUN AN IRREGULAR COURSE.

ff. Lebert, Beitrage zur genaueren Kenntniss der verschiedenen Formen des Ty]jhu3.

Ueber Abortivtyplius. Prager Vierteljahrschrift. Bd. LVI. 1857. S. 4 ff.

—

Oriesmger, 1. c. 2. Aufl. S. 162 und 234 ff.

—

Chr. Bdumler, Deutsches Archiv

fur klia. Medicin. Bd. HI. 1867. S. 387 &.—Th. Jurgensen, Ueber die leich-

teren Formen des Abdominaltyphus. Sammlung klinischer Vortrage. Nr. 61.

The typhoid poison in its operation upon the human body by

no means always effects the serious changes and symptoms

which we have hitherto described. On the contrary, as we

have already hinted, there are many cases that run a milder

course ; we find them less and less severe, till finally we come to

those so mild that they scarcely warrant the name of disease.
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There is nothing remarkable in this. One would rather sup-

pose, d priori, that in every disease due to a specific poison,

besides the severe, perfect cases, there may also occur less per-

fect ones of a mild character, where the quantity of the poison

received is insufficient to produce a severe attack ; or else the

predisposition of the individual is so slight that but an insig-

nificant attack follows the reception of even a large portion of

the morbific poison. In numerous epidemics the imperfect cases

are more common than the perfect ones.

The imperfect cases show a great diversity in their course,

but we may distinguish two essentially different types. It is

customary to designate the imperfect cases indifferently as mild

typhoid or abortive typhoid ; but it may perhaps be well to make

a distinction here and employ these two terms to designate two

main types. There are two ways in which a case may fail of a

perfect development, viz. : Either the severity of the symptoms

is slight : mild typhoid, or the duration of the disease is mark-

edly shortened : abortive typlioid.

In mild typlioid the symptoms are only moderately severe,

and the fever especially is not of a high grade. Under this term

may be included cases in which the temperature in the rectum

does not exceed 104°, or only does so for a short time. More-

over, the commencement of the disease is usually gradual ; there

are generally prodromata which, as a rule, merge without marked

boundary into the disease proper. Light rigors may occur for

one or two days ; a chill is uncommon. The disease often

continues for the usual length of time. I have not infre-

quently observed cases in which the temperature did not exceed

104°, or only did so on a few evenings, and in which no

severe or threatening symptoms ever appeared, but still the

fever lasted for four full weeks. In these cases the temper-

ature-curve corresponds exactly to that in severe cases, with

the difference only that it runs about one degree lower. But
in the great majority of cases the mild typhoid has a shortened

course, so that each of the four periods comprises only about

four or five days, and often the course is still further abridged,

the mild typhoid becoming likewise an abortive typhoid.

Under abortioe tyxjhoid belong, in its more restricted sense,
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those cases which begin like the perfect cases, with high fever

and grave s3'mptoms, but in which certain periods, especially the

febris continua of the second and third weeks, are reduced to a

very short duration or are omitted entirely. Such cases often

begin suddenly, without prodromata ; the temperature rises

rapidly so as to reach 104° on the second or third day. The
rapid rise in temperature is accompanied sometimes by rigors,

or even a chill. For some time the temperature lingers at its

height, and then the morning remissions begin, and the course

of the temperature corresponds to that of the fourth week
of the severe cases, excepting that the return to the normal tem-

perature is much more rapid, and is often accomplished within

a few days. Sometimes the absolute grade of temperature is

very high. For example, I have met with cases in which the

temperature in the axilla rose to 106°, or still higher, and yet

the total duration of the fever amounted to from seven to

twelve days only. But these abortive cases are also very fre-

quently mild, the temperature never exceeding 104°, with the

exception of a few evenings, and we have then the com-

mon form which we have already mentioned, the mild abortive

typhoid.

In these imperfect cases, as the fever is moderate or has

but a short duration, so all the symptoms, particularly those

derangements which depend upon the elevations in the tempera-

ture, are developed only in moderate degree. Moreover, the

symptoms characteristic of typhoid fever are often only pre-

sent to a partial extent. For the sake of obtaining an ap-

proximate estimate of the frequency with which these symptoms

occur in the mild and abortive cases, I have looked over

the histories of 100 patients of this class who were in the

hospital at Basle from the years 1865-6. Only those cases were

chosen in which the axillary temperature had never exceeded

104° ; in many of them, in fact, a temperature not over 102.5°

was observed. Furthermore, only cases with markedly short-

ened course were selected
;
many were only two to three weeks

under treatment; in no case had the duration of (,he treat-

ment, up to the time the patients were sufficiently recovered

to resume work, amounted to over one month. In these 100
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histories enlargement of the spleen is noted in 71 cases, diarrhoea

in 41, a distinct roseola in 21.

In many places the mild cases—in the restricted sense—seem

to be of more frequent occurrence ; in others, the abortive cases

are more common. For instance, in Basle the cases of mild

typhoid predominate decidedly, though cases of the abortive

form occur also. In Kiel, according to the observations of

Jiii'gensen, the abortive type appears to make up the bulk

of the imperfect cases.

Jurgensen includes under the milder forms all the cases in which the total dura-

tion of the fever amounted to but sixteen days or less. The cases upon which his

description is based began for the most part suddenly, so that the patient was

enabled to give the day with certainty. This was the case in 74 out of 87 pa-

tients, and all the cases, in which the duration of the fever was only ten days,

commenced without exception in this way. Nearly half of the cases began with a

chilliness, and, in fact, usually with a well-marked chill. The absolute height of

the temperature was often very considerable. Both enlargement of the spleen and

roseola made their appearance quite early (in from two f j three days). In only 7

out of 88 cases is enlargement of the spleen noted as not discoverable. Roseola

was present in 46, that is, in 75 per cent., diarrhcea in 16 per cent., and tenderness

of the ileo-caecal region was present in almost every case. Subsidence of the fever

usually took place gradually, in from twenty-four to seventy-two hours.

As a rule the imperfect cases pursue a favorable course.

Nevertheless, in very aged persons, in those otherwise diseased,

or in convalescents from other diseases, etc., the disease may
prove fatal. Moreover, in young, strong persons, a mild typhoid

running its course without any serious symptoms whatever,

may, in the event of a considerable intestinal hemorrhage, per-

foration of the bowel, or some other grave complication (as

pneumonia, endocarditis, or apoplexy), become suddenly very

alarming. Amongst the fatal instances of perforation which I

have observed, are several cases in which the fever ran a very

mild course, and in fact there was one case which, but for the

fatal complication, we should certainly not have regarded as

typhoid at all, but merely as a febrile abdominal catarrh. Louis

'

has also related a case that ended fatally through perforation

of the intestine, in which the symptoms were so insignificant

' L. c, Observation 41. Tome II. p. 332 sq.
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that, had the case gone on favorably, a simple emharras
gastrlque ou intestinal''^ would have been diagnosticated.

The convalescence in the mild or abortive cases proceeds w^ith

comparative rapidity, and frequently, in one or two weeks from

the complete cessation of the fever, the patients are able again

to return to their occupations. The convalescence may, how-

ever, be prolonged or interruj^ted by subsequent attacks. Re-

lapses are particularly liable to occur
;
they sometimes pursue

a mild and brief course, but sometimes are severe.

The anatomical cJianges can only be examined in the few

cases that terminate fatally, in consequence of a sjDecial compli-

cation or of some accident. The result of the autopsy in such

cases confirms what would be inferred from the symptoms

during life. In the mild typhoid, the medullary infiltration is

slight, both in intensity and extent. Still, there are cases in

which the infiltration extends over a large portion of the bowel.

Slougliing, as a rule, occurs only in small spots, and the ulcers

remain small and superficial. Probably in very many cases

necrosis and ulceration do not take place at all ; but it has been

mentioned already that small, deep, and even perforating ulcers

may exceptionally occur. Enlargement of the mesenteric glands

and spleen is but moderately developed.

In the abortive typhoid the necessary supposition is that at

first considerable swelling of the plaques takes place, but that

the recession begins very early, and that sloughing and ulcera-

tion either do not occur at all, or to a minimum extent.

It has been already observed that between the most severe

form of typhoid and the mildest and abortive cases we may have

every conceivable grade of the disease. But what is the lowest

limit ? Are there not also cases in which the quantity of active

poison is so minute, and perhaps also the predisposition of the

individual so slight, that it does not ever amount to a positive

disease, but only causes, it may be, some such symptoms as

belong to the prodromic stage ? According to my experience I

must give to this question an affirmative answer.

When I first came to Basle certain of my colleagues, Prof.

Miescher, Sen., particularly, related to me instances of affections

which ran their course without fever, and yet could, with good
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reason, be referred to typhoid infection. I regarded these state-

ments with a certain degree of incredulity, not being disposed to

give up the view, also held by Griesinger (1. c, p. 178), that

there is no such thing as typhoid without fever. It was not long,

however, before I had some personal knowledge of cases answer-

ing to the above statements, and ascertained that in Basle they

were of frequent occurrence. Thus, in my division of the hos-

pital, in the year 1869, besides 206 cases of more or less perfectly

developed typhoid fever, there were also under treatment twen-

ty-nine cases of febrile, and 189 cases of "afebrile abdominal

catarrh," no inconsiderable portion of which, I believe, are to

be imputed to typhoid infection. In the year 1870, besides 161

cases of typhoid, there occurred twenty-six cases of febrile, and

111 cases of afebrile abdominal catarrh. Similar proportions

obtained for the remaining years.

The cases of febrile abdominal catarrh belong, without doubt,

in part to typhoid fever, following immediately in the train of

the lightest forms of the latter disease
;
then, after the febrUe

abdominal catarrhs, come, without a definite boundary, the

afebrile cases. Under these last would also be included those in

which a slight elevation of temperature, say 100.5° in the axilla,

occurs occasionally. In some cases, too, it may be that such

elevations of temperature occurred before the commencement of

the observations in the hospital. Most of the cases during the

time that they were under observation never showed any ele-

vation of temperature at all. In some of them the temperature

had been noted from the commencement of the illness outside

the hospital, and the absence of fever during the whole time

was ascertained with certainty, and the same was observed in a

number of patients in whom the disease made its first appear-

ance while they were inmates of the hospital.

Among the afebrile cases many showed an evident enlarge-

ment of the spleen and in some few cases an unmistakable

roseola was observed. The action of the bowels was generally

irregular ; sometimes diarrhoea, sometimes, again, obstinate con-

stipation existed. All the cases which appeared to belong to

this class manifested in common decided impairment of the

general health, great lassitude, depression, languid expression
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of countenance, pains throughout the body, oiten headache and

especially persistent loss of appetite, with more or less swollen

and furred tongue. The long duration of an apparently trilling

indisposition is particularly noticeable
;
many of these j)atients

are confined to theu' beds for as much as four weeks or longer.

Finally, there is something striking in the markedly dun ini shed

frequency of the pulse, while its quality is not appreciably

altered
;
very often the frequency of the pulse does not exceed

sixty to the minute, and is sometimes only forty-eight or even

less. With convalescence the pulse again increases, though the

patients do not yet leave the bed.

It is to be observed also that in Basle more than in other

places it is common to find in persons who have died of other

diseases, or in consequence of accidents, a moderate swelling of

Peyer' s patches, and it is noticeable also that the phthisical

ulcers of the intestines in adults attack by preference the Peyer'

s

patches more commonly here than they do elsewhere. More-

over, these facts by implication show that the widespread dis-

tribution of the typhoid poison in Basle gives rise frequently to

a minimum infection, which however does not manifest itseli

outwardly by any marked symptoms.

Meantime it is not possible to draw a sharp line of distinction

between the cases of febrile and afebrile abdominal catarrh

belonging to typhoid fever and those which simply depend

upon catarrh of the stomach and bowels. In addition to the

symptoms, a circumstance of importance in deciding the question

wUl be their occurrence mainly at the same time and in the same

houses with perfect cases of typhoid fever ; but in many individ-

ual cases the etiology will very likely remain doubtful. Still, it

is certain that many cases of abdominal catarrh, as well as many

"gastric disturbances, gastric fevers, mucous fevers," are etio-

' Concerning these afebrile forms compare Liebermeister and Hagenbach^ Aus der

medicinischen Klinik zu Basel. Leipzig, 1868, p. 19 fE.— VaUin relates a case of severe

intestinal hemorrhage in a typhoid patient, who had been previously free from fever, and

again, of u fatal case of typhoid fever, death being caused by peritonitis, in which

likewise no fever had been present until the peritonitis occurred. De la forme ambulii-

tive ou apyretique grave de la fievre typhoidc. Archives gen6rales de med. Not

1873.
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logically identical with typlioid fever, and merely represent its

lighter forms.

In reference to the so-called gastricfer^er and mucousfeDer,

many physicians of the present day go so far as not only to

i-egard many of these cases as light forms of typhoid fever,—

which is undoubtedly correct—but as to deny absolutely the

existence of any such fevers not depending upon typhoid infec-

tion. On the other hand, Niemeyer,' within a few years, has

defended the view that there is such a thing as a febris gas-

trica and mucosa which is not due to infection with typhoid

poison. And Wunderlich ' regards it as not impossible "that

under the name of typhoid fever two essentially different,

although in many symptoms, and even in their anatomical rela-

tions, very sunilar diseases are included together : first, a general

disease due to infection, but localized in the glandular appa-

ratus of the intestine; and second, a local enteritis in which

from individual causes the follicular apparatus of the bowel is

affected in a similar manner to that in typhoid fever, and hence

gives rise to a train of symptoms resembling those in the first

form."

The question belongs entirely to the domain of etiology, and in the present state

of etiological research it is of necessity difficult or quite impossible to decide it with

certainty. In the first place there are no A priori objections to the views of Nie

meyer and Wunderlich. In other well-characterized infectious diseases, besides the

mild and abortive forms which are etiologically identical with the fully developed

disease, we are familiar with lighter affections, which, though they offer many

analogies with the above diseases, present some specific points of difference.

Together with the perfect cases of cholera, lighter and lighter forms are met with

till we come to the most trifling cholera diarrhoeas, which, however, still depend

upon the same infection as the severest cases ; but l)esides these there is also a cholera

nostras, which it is impossible sometimes to distinguish either by the symptoms or

anatomical examination from the Asiatic cholera, but which is neither produced by

the cholera poison nor can it ever produce this poison. In addition to the perfect

variola, we have, on the one hand, the various forms of varioloid down to the cases

of simple febris variolosa,' which can no longer be diagnosticated Ijy their symp-

toms, but which etiologically are identical with severe variola
;
and, on the other

' Lehrbuch, Bd. I. 7. Aufl. p. 691 ff. = Eigenwarme. 2 Aufl. p. 290.

' Compare Bierwirth^ iiber Febris variolosa sine variolis. Archiv der Heilkunde, 1873
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hand, we have vaccina and varicella, which are essentially different diseases. Besides

measles and scarlet fever, there exist as special affections the rubeolse. With

perfect cases of yellow fever there are light and abortive forms, but still due to the

same infection
;
and, on the other hand, there is an epidemic icterus which is not

dependent upon yellow fever infection.

Furthermore, it is e\ident that in cities like Basle, in which the typhoid poison

has a wide distribution, attempts to solve this question will be in vain. In such

places every so-called febris gastrica will be at once regarded as typhoid fever,

and indeed usually with good reason. But whether now and then single cases do

not occur, to which such a diagnosis does not apply, in the absence of pathogno-

monic symptoms, cannot be determined. Therefore the question can only be solved

by observations at places where the typhoid fever seldom or never occurs.

I must confess that to me it seems to a certain degree plausible

that such fevers, corresponding in their symptoms with the mild-

est forms of typhoid, but really essentially different diseases,

should occur ; and the reason for this lies partly in the fact that

I have mj^self repeatedly remarked such cases under circum-

stances which, to say the least, rendered infection with the

typhoid poison extremely improbable. Still, it must be admitted

that, considering the manifold, obscure, and hidden ways in

which the typhoid poison may spread, the utmost caution is

required in judging of such cases.

DIAGNOSIS.

There is not a single symptom belonging to typhoid fever

which can be characterized as pathognomonic ; at the same time

there is usually no difficulty in making a diagnosis in tolerably

well-marked cases, provided each case is closely watched and

subjected to careful examination. Of course, if we are called

to see a case in which the disease has already reached an ad-

vanced stage and the patient is unable to give any account of

himself, it will sometimes happen that an accurate diagnosis

cannot possibly be made. Then again, there are cases in which

peculiar surrounding circumstances render it very difficult to

make a diagnosis or to avoid falling into error. Even in cases

that are not well marked, the diagnosis may frequently be made

without any difficulty ; but there are now and then cases of
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a very mild form of typhoid fever, in which only a doubtful

diagnosis can be made, owing to the slight degree or absence of

fever.

It is hardly necessary to state here that it will afford but

little assistance in making the diagnosis of typhoid fever, and in

distinguishing it from other diseases, to lay down a series of

dogmatic rules which the unskilled physician will not know

how to use rightly, and the skilled will not feel the need of.

Our aim should rather be to separate the essential from the

unessential, the necessary from the accidental, the thing of fre-

quent occurrence from that which happens rarely,—in a word,

rather to cultivate a knowledge of the connection between the

different mauifestations of the disease, than to burden the me-

mory with mere facts. The safest protection against errors is in

each case to make a thorough investigation and observe the

course of the disease with great care.

The points, then, of greatest importance to us in making a

diagnosis are, first, the course of the disease : the slow beginning

with the prodromic stage ; the gradual increase of the fever, its

long duration as a continuous fever, and finally its change to a

remittent type. Next in order come the enlargement of the

spleen, the abdominal symptoms, and the roseola. Any one of

these manifestations may be wanting, or may escape detection,

and yet the disease be typhoid fev^er ; the more of them that are

present, the surer the diagnosis. It is hardly necessary to add

that the enlargement of the spleen and the abdominal symptoms

—even an exanthema resembling roseola—can also be due to

other causes
;
consequently, in weighing the value of these mani-

festations, we should use a certain degree of circumspection. Of

less diagnostic value is the detection of a catarrh of the finer

bronchi. The typhoid symptoms, to which the chief importance

was attached in fonner times, possess only a relative signifi-

cance. If we have been able to exclude all other causes, the

presence of the typhoid symptoms, in cases that come under

our observation at an advanced stage, simply indicates that a

comparatively high fever has been in progress for a certain

length of time
;
they afford, however, no clue to the nature of

the disease.
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To make our diagnosis sure, we must institute a careful ex-

amination of the case, and exclude all other diseases which

present, at least upon a superficial examination, a similar com-

plex of symptoms. By omitting, for instance, to examine the

chest, one might easily mistake a pneumonia, or even a phthisis

florida, for typhoid fever. An acute miliary tuberculosis may
under certain circumstances be confounded with typhoid. This

would hardly happen in the cases which are characterized by
well-marked brain symptoms ; for the careful observer would
not fail to notice that the brain manifestations were out of all

proportion to the previously or already existing fever, and

hence not to be attributed to it. On the other hand, the mis-

take might easily be made in those rarer cases of acute tubercu-

losis in which the disease runs its course without a meningitis,

but with a high grade of febris continua, of long duration, and

characterized by typhoid symptoms which are in reality due only

to the fever. It is often difficult, where one is not familiar with

the prevailing epidemic influences, to distinguish the disease

from typhus fever. It may very well be impossible at the begin-

ning of the disease to distinguish between the prodromic fever of

small-pox or scarlet fever, or the commencement of an asthenic

pneumonia and the early stage of a typhoid fever. As a rule,

however, it soon becomes easy to distinguish between them. It

is possible, too, to confound the disease with intermittent fever,

pyaemia, puerperal fever, meningitis simplex and epidemica,

endocarditis—and especially endocarditis ulcerosa—pericarditis,

pleuritis, uraemia, etc. How to distinguish between them is a

question to which the physician who is familiar with these dis-

eases scarcely requires an answer. We would simply reply in a

general way, that the more one believes in the possibility of

error, the surer will he be to avoid mistakes.

Of subordinate value in making a diagnosis are those circum-

stances which render it probable d priori that the case is one

of typhoid fever. During an extensive epidemic a physician

would, very properly, be more disposed to make the diagnosis

of typhoid fe\ ^r than during times when the disease was not

prevalent, or n places where it rarely made its appearance.

When there is no evidence in the surrounding circumstances to
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favor the idea of an infection with typhoid poison, the objective

symptoms should be very clearly marked before we venture

upon the diagnosis of typhoid fever ; but if, on the other hand,

the patient lives in a house in which there are other well-marked

cases of the disease, we may, with a strong probabHity of
^
truth

in our favor, pronounce the malady as identical, etiologically,

with typhoid fever, although the objective symptoms might not

be well marked. Furthermore, we should not be so ready to

adopt the diagnosis of typhoid fever in the case of an old man,

of a person suffering from phthisis or heart disease, of a woman

far advanced in pregnancy, or of a man who has already had

typhoid fever—although it is possible for all these to have it-

as in that of a young and previously healthy individual.

Finally, we may sometimes find a confirmation of the diag-

nosis in certain complications, or sequelae, which are frequently

met with in typhoid fever. Thus, for example, the symptom of

nose-bleed possesses some diagnostic value ; later in the disease

we may have the important symptoms of intestinal hemorrhage,

perforation, and to a certain extent the various pulmonary com-

plications
;
then, as an additional confirmation, come the pro-

tracted convalescence, the long-continued weakness of body and

mind, the falling out of the hair, etc. It is hardly necessary to

state that these various phenomena must be weighed with caution

with reference to their diagnostic value in each particular case.

There are certain other circumstances which render the existence

of typhoid fever improbable. For instance, we might mention

in particular a fresh nasal catarrh as one of the things which

—

according to experience—is not likely to occur in typhoid fever..

In fact I can only recall a single case of well-marked typhoid

fever in which the attack was preceded by a pronounced nasal

catarrh. Even in those cases which I had treated with iodine

(more than 200 in all), I was not able to record more than a single

instance in which a nasal catarrh made its appearance ; the case

was a very mild one, and the catarrh appeared only after the

subsidence of the fever. Herpes labialis or facialis weighs

against typhoid fever, although it is not—as will be seen furthei

on—a reliable indication.

While it is an important matter that we should arrive at a
9
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correct etiological diagnosis, it is also equally important that we
should take into account the manifold differences observable in

the different cases, and divide them into different groups accord-

ing to the severity of the disease. In making this classification,

we shall not, it is true, subserve a scientific purpose, but rather

a practical one, with the question of prognosis chiefly in view
;

consequently the determination of the limits will necessarily be

more or less arbitrary.

The most important criterion of the severity of a case is the

intensity and duration of the fever ; and upon this basis we can

readily divide all cases into the following groups, which have

very nearly the same limits as those ado^Dted by the majority of

authors :

—

The mildest cases^ or the afebrile forms, are usually not

counted. To this category belong the cases in which the tem-

perature in the rectum never or rarely rises above 103° Fahr.,

and the duration of the fever does not exceed eight days. As
such cases require simply dietetic treatment, they cannot be

made use of to show statistically the value of different methods

of treatment. On the other hand, it is clear that in determining

certain other questions, those for example of an etiological

nature, we can make as good use of these cases, when correctly

diagnosticated, as of the typical ones.

The mild cases of typhoid fever are those in which the tem-

perature in the rectum does not rise above 104.8° Fahr., and the

duration of the fever does not exceed sixteen days.

The severe eases are those in which the temperature in the

rectum repeatedly rises above 105° Fahr., and the fever does not

cease before the twenty-first day.

Between the mild and the severe forms there are cases which

may be designated as moderately severe. In these neither the

severity nor the duration of the fever is sufficient to justify theii

being reckoned among the severe cases, and yet they exceed the

limits of the mild forms.

There are a few other things to be taken into consideration

besides the intensity and the duration of the fever. For in-

stance, an attack of typhoid fever with a temperature not

exceeding 104.8° Fahr., may be a very dangerous disease, and
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even terminate fatally in the case of an old man, or a hard

drinker, or an asthmatic. So, too, an otherwise mild or a mod-

erately severe attack may be accompanied by complications and

sequelse of a character dangerous to life. Among the severe

cases, then, we must reckon, first, all those which terminate in

,
death, and next, all those in which, from any cause whatsoever,

'life appears to be seriously threatened.

Many cases can be more conveniently analysed by adopting a still more simple

basis of classification, which refers only to the duration of the fever and disregards

the intensity and all other phenomena. Thus, according to Jiirgensen, all cases are

slight which show no fever after the sixteenth day, and all are severe where the

fever continues a longer time. Such a classification has one great advantage that it

binds one down to a definite number, and is sure to allow no room for the play of

individual notions. It is true, a case might occur in which the fever lasted from

three to four weeks, but was so mild in character, and the other symptoms of the

disease were so insignificant that there was no occasion for anxiety or the use of

medicines ; in such an instance it would neither accord Avith the usages of speech

nor the general aim of statistics to reckon it among the severe cases simply because

it was somewhat more protracted. There are good, jiractical reasons, however, for

such a classification into cases of short and cases of long duration.

In compiling statistics that are designed to show the favorable results obtained

by this or that method of treatment, it will be necessary to follow the plan adopted

by Jiirgensen, and in the hospital of Basle, where the fatal cases of typhoid fever

included all the patients that had been treated for typhoid and had subsequently

died in hospital. It might be desirable to inquire whether such patients really died

of typhoid, including under this name its complications and sequelae, or whether
death had been induced by some disease in no way connected with typhoid, such as

an old phthisis, after complete recovery from typhoid, or perhaps from an accident,

such as falling from the window, or something of the sort. In these cases there

might be a broad difference between the views taken of these facts, and it would
be doubtful whether statistics would have any positive value. It matters not what
method of classification is adopted: many deatlis will be refeiTcd to typhoid wliich
are not due to it at all, or only in part ; but there is a simple way of avoiding error,

which consists in giving a short statement embracing the history of each fatal case.

TERMINATION AND PROGNOSIS.

Typhoid fever was considered by the older physicians as the
disease which, more than all others, mocked medical foresight.
They laid down as the principal rule in prognosis: " Spera
Infestis, metue secundis," and thereby intimated that any prog-
nosis whatever was practically impossible. And, indeed in
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such a Protean disease, the elements upon which the prognosis

depends are extraordinarily manifold, and therefore it belongs

among the more difficult problems, to the best possible solution

of which the accurate estimate of very numerous relations is

essential. Moreover, it must be again admitted that a typhoid

patient, even under the most favorable circumstances, is, of

course, in greater danger than a healthy man, since, even in the

lightest, or in those cases which seem to be quite ended, some
unfortunate event, for example, perforation of the intestine,

may still occur. But the physician should not be a prophet

;

he should not anticipate the unusual, but only the usual. And
in this respect the better understanding of the connection

of the symptoms, which has been recently gained, has so in-

creased the certainty of the prognosis in typhoid fever, that we.

in direct opposition to the views of the older physicians, can

maintain that among the dangerous acute diseases there is

scarcely another in which the prognosis can be made with so

high a degree of probability as in typhoid fever.

In the consideration of the termination and prognosis we
shall at first confine ourselves to those cases which run their

course without notable complications. The frequency of the

different complications and sequelae, and the consequent changes

which the prognosis undergoes, will be considered afterwards.

Death may occur in any stage of the disease ; in cases not

specially complicated it happens by far the most frequently to-

ward the end of the third or in the beginning of the fourth week
;

it rarely happens as early as the second week in uncomplicated

cases, and I do not remember ever to have observed a case of

death in the first week of typhoid fever
;

still, a few such cases

have been reported by other observers. However, death may
occur after the fourth week, without special complications being

present, beyond the more or less direct results of the ordinary

lesions.

The question of the immediate cause of death in uncom-

plicated cases is of the greatest importance. We consider in-

testinal hemorrhage, perforation of the intestine, and the like,

although they represent in a certain measure only the results of

alterations that oixlinarily occur in typhoid fever, as complica-
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tions and sequels, and shall not here consider the cases in which

(hey occur as immediate cause of death. We can then say,

that in all typhoid patients who die without complications, the

immediate cause of death lies in the/e«dr and Us consequences.

The patients die either from weakness of the heart, caused by

the rise of temperature, that is, paralysis of the heart, with its

immediate consequences, or from paralysis of the brain, which

is likewise dependent upon the rise of temperature. We can

here anticipate and add that many of the complications and

sequelse which cause the death of other patients are more or

less dependent upon the fever.

Hence it appears that the character of thefever, more than

anytiling else, is ind/icative for the prognosis of typhoid femr.

But here a second point requires attention. Some individuals

can bear severe, long-continued fever, while others succumb

promptly to a lighter one. In such a case, therefore, the be-

hamor of the indimdual in presence of the fever is equally

important for the prognosis.

Next in importance for the prognosis is the absolute height

of the temperature. This is already shown by statistics. I

have arranged the histories of more than 400 cases in the hos-

pital at Basle, during the time when no consistent antipyretic

treatment was carried on, with reference only to the maximum
axillary temperature observed in the hospital. Of those patients

in whom 104° or more was not observed, 9.6 per cent, died ; of

those in whom 104° was reached and passed, 29.1 per cent.
;

finally, of those in whose axilla the temperature rose to 105.8°

and over, more than half died.

The result would be still more striking if we could study the individual cases

more closely. The cases of death with relatively low temperature were caused in

part by sequelae, such as perforation of the intestine, apoplexy during convalescence

;

in part they occurred in individuals with exceptionally slight power of resistance,

Buch as habitual drinkers, consumptives, emphysematous or very old people ; and

finally, in part they occurred in cases which were nearly moribund when brought

into the hospital, and of whose earlier temperature nothing was known. Among the

cases of death with higher temperature were, on the other hand, many in which

death occurred, without especial complications, as a result of the fever,

Fiedler also (Deutsches Archiv filr klin. Medicin. Bd. I. page 534) found in
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the cases observed by him that of those patients whose temperature had risen to or

exceeded 106°, more than half died. According to Wunderlich (Eigenwarme, page

300) at 106.16° the danger is considerable, at 107.06° the deaths are almost twice

as numerous as the recoveries, and at 107.24° and over, recovery is rare.

Still more important for the prognosis than the absolute

height of the temperature is the duration of the fever, and es-

pecially the duration of tlie continuedfever. The danger to the

patient increases with every additional day which the fever

lasts, for with every day the effects of the rise of temperature

are augmented ; and for this reason the duration of the fever,

cceteris paribus, indicates the severity and with it the danger of

the cases.

Only when the disease is completely ended can we determine

with full certainty the maximum reached by the temperature,

and the length of the duration of the fever, and consequently

the knowledge of the dependence of the prognosis upon the

height and duration of the rise of temperature would be a

doubtful gain, if the material for the opinion were obtained only

after the termination of the disease. The problem should rather

be this, to determine at the beginning of the attack, or at least

as early as possible, what height and what duration of the rise

of temperature are to be expected. It is never possible to deter-

mine this with absolute certainty ; for in all cases unforeseen re-

lapses, drawbacks, and the like can occur. But there are still

certain indications, which, in many cases, allow the height and

duration of the fever to be predicted with great probability

in the earlier stages.

The height to which the temperature rises at the end of the

first week indicates in a measure the height of the elevation of

temperature which is to be expected during the course of the

disease ; as a rule, in the subsequent course of uncomplicated

cases, the temperature rises but little above this point.

The beginning of the attack furnishes a fair indication for

the duration of the fever which is to be expected. The more

sadden the appearance of the disease, and the more rapid the

rise of temperature in the beginning of the first week, so much
the more should one expect in general a short or even abortive

attack. Further, the duration of the fever is in general so
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mucli tlie shorter, as the temperature is less high toward the

end of the first week. And finally, observation of the daily

fluctuations of temperature furnishes a very important indica-

tion for the prognosis. In general, the prognosis is more favor-

able as the daily fiuctuations are greater. This depends in

great part upon the fact that a fever which shows notable

remissions is much more easily borne than one which remains

nearly at the same height. In part, also, the favorable in-

dication of great morning remissions depends upon the cir-

cumstance that they allow us to presuppose less obstinacy and

shorter duration of the fever. A fever in which, at the end of

the first week, and during the second, the usual daily fluctua-

tions are but slightly marked ; in which, for example, the differ-

ence between the maximum and minimum, leaving out any

exceptional temporary excessive increases, is only 0.9° or less,

is much more rapidly effective in injuring the organism, and,

besides, we may expect it to last longer and to manifest a greater

obstinacy, so that a much greater resistance to therapeutical

influences is to be expected. As soon as the morning remissions

become greater, and exceed the amount of the usual daily fluc-

tuations, the danger dependent upon the fever itself ends, and
therefore the early appearance of great morning remissions has

a very favorable significance.

Fiedler saw, with one single exception, all patients die whose temperature in the

morning rose to or surpassed 106.25°. Of those whose temperature in the morning
rose to 105.44°, even if only on one day, more than half died.

Even a single unusually marked remission of the fever has a
favorable signification, inasmuch as it indicates that the fever is

less obstinate. And in this connection the effectiveness of anti-

pyretic therapeutical agents is especially of great importance.
The more the temperature is reduced by cold baths, and the
longer the interval before it rises again to its former height, so

much the less obstinate is the fever, and so much the milder
course is to be expected. Very important, also, in this connec-
tion, is the amount and duration of the remission caused by a
certain dose of quinine

; and quinine is therefore, in a certain
measure, a reagent by which the prognosis can be in great part
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determined. It gives us a certain sense of security when we
know that we can reduce the temperature at will, whenever it

may seem necessary to do so.

That a violent intestinal hemorrhage or collapse, in consequence of perforation

of the intestine, is not to be considered favorable, because they cause a great reduc-

tion of temperature, is of course understood, and is not prejudicial to the rule

;

even in these cases the reduction of temperature has sometimes evidently a favorablo

effect ; but these occurrences are in themselves so bad, that in contrast to them such

a temporary advantage cannot be taken into consideration.

Finally, the prognosis is dependent, to a considerable degree,

upon the kind of treatment of the fever. He who depends en-

tirely upon observation and critical examination of the fever,

and upon the antipyretic treatment, ought to give in his cases a

considerably more favorable prognosis than he who does not

bother himself about modern progress.

Of decisive influence upon the prognosis is, moreover, the in-

dividuality of the patient, and especially his power of resistance

to the effects of elevation of temperature. Individual patients

show in this respect very great differences. We shall consider

in order the individual relations which principally deserve atten-

tion, after having described the most important signs by which

the resistance of the individual in each case can be determined.

As the weakness or paralysis of the heart is the most frequent

immediate cause of death, so is the condition of the hearf s ac-

tivity ' one of the most important prognostic signs
;
consequently

observation of the pulse is of even greater significance than the

observation of the temperature for the prognosis of some cases.

So long as the pulse is, in a measure, strong, and its frequency

only moderately increased, no immediate danger exists on this

side, even when the constant elevation of temperature is very

considerable. But it is to be well remembered that, if the neces-

sary precautionary measures have been neglected, the scene may
suddenly change, and it may then be too late. If, on the con-

trary, the frequency of the pulse has reached a considerable

degree, if it amounts to 120 or more, this is ordinarily an indica-

' Compare Febrile Disturbances of Oirculatiou. Deutsches Archiv fiir klin. Med.

Vol. I. page 461.
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tion that a weakness of the heart, threatening danger, is abeady

present, or is impending. Such an excessive frequency of the

pulse causes less anxiety when it occurs in an individual not yet

full grown, or in a nervous woman, or is only temporary, and

especially when a particular cause is known. It causes much

anxiety if, while the pulse is weaker, there are other symptoms

of weakness of the heart, such as hypostases in the lungs, slight

cyanosis, symptoms of collapse, excessive differences between

the temperature of the interior and the surface, or oedema of the

lungs.

From a collection of histories of cases in the hospital at Basle, which, taken all

together, show a mortality of from 16 to 17 per cent., I have averaged those in

which it had been observed that the frequency of the pulse rose to and above 120.

Of 63 such cases 40 died, that is, nearly two-thirds. Among these 63 were 37 in

whom the frequency of the pulse did not rise above 140 ;
of these 19 died, about

half ; in 26 cases the frequency of the pulse rose to more than 140 ; of these 21

died, about four-fifths. In 12 cases it rose above 150 ; 11 of these died. Of those

in which the pulse rose to 160 the only case that recovered was one of a giii 21 years

old, suffering from an imperfectly developed typhoid. This excessive frequency

existed only on one evening, when the temperature in the axilla reached, for the firet

time, 104.9° ; on the following evening, with the same temperature, the frequency of

the pulse mounted only to 110.

In other febrile diseases also, the excessive increase in frequency of the pulse

has a bad prognostic significance, but by no means to the same degree as in typhoid

fever. Of the cases of pneumonia, in the hospital at Basle, of 55 patients whose

pulse exceeded 120, 12 died ; and of 17 patients, in whom it rose above 140, 7 died.*

Also, with regard to thefunctions of flie brain, different indi-

viduals behave very differently in the course of the fever. In

many patients the graver disturbances of the third degree are

caused by a moderate fever of moderate duration, while others

endure a severer fever for a longer time without suffering from

this degree of disturbance. This difference in the behavior of

different individuals, in the presence of elevation of tempera-

ture, is certainly very remarkable, and is the reason why the

dependence of the physical lesions upon the rise of temperature,

' 8. Fiamer. The Results of Cold-Water Treatment of Acute Croupous Pneumonia in

the Hcspital at Basle. Dissertation, published in the Deutsches Archiv fiir Klin Med.,

vol. XI., 1873, page 391.
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wliicli is SO very evident to the unprejudiced observer, was for

so long a time unrecognized. But we must remember that

similar, and even greater, differences are observed in other in-

fluences which affect the functions of the brain, especially in the

action of alcohol and narcotic poisons. Many individual causes

which have an influence on the degree of the brain's power of

resistance will be noted further on.

In general, we may assume that the more profound distur-

bances of the function of the brain occur especially in the gravest

cases ; and that the danger increases rapidly in proportion to

the degree of psychical disturbance.

Among the typhoid patients treated in the hospital at Basle, in the years 1865-

1868, there were 983 in whom the disease ran its course nathout any sjjecially note-

worthy brain symptoms ; of these 34 died, about 3| per cent.

Slight delirium, excitement of low grade, lasting for only a short time, or

appearing only during the night, occurred in 191 cases, of which 38, say 19.8 per

cent., died. Well-marked delirium occurred in 176 cases, of which 96, or 54 per

cent, died.

In part of these the delirium was continuous in character and well marked, or

else occurred at intervals in the form of violent fits of excitement, while in others it

was of the muttering variety.

Stupor and coma were present in 43 cases, of which 30, or 70 per cent., died.

All kinds of special brain symptoms which are not due to the

fever alone are in a high degree prejudicial to the patient's

chances, for tliey indicate some unusual cause of disturbance,

often a grave lesion within the cranium. Especially unfavorable

are meningitic symptoms, apoplectic accidents, epileptiform or

general convulsions. Less dangerous are melancholic conditions,

or other more marked forms of mental disease, which appear in

the course of the disease or during convalescence. But even

symptoms, which in healthy people are explained as hysterical,

render the prognosis considerably more unfavorable if they

appear during the height of a moderately grave attack of

typhoid fever.

In addition to the different degrees of ordinary disturbance of the functions of

the brain above mentioned, there occurred 5 cases of trismus, of which 4 died. Of

6 cases of eclampsia, or general convulsions, 5 died. In 14 cases dementia or melan-

cholia was developed ; of these, 3 died.
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Notwitlistanding that the kind and degree of brain symp-

toms are undoubtedly of especial significance for the prognosis,

we must guard against attaching too much weight to them to

the neglect of other influences. The uncertainty of the prog-

nosis, which the older physicians insisted upon, depended in

great part upon the ckcunistance that they judged of the grav-

ity and danger of any case, as do still the laity, too much ac-

cording to the appearance of "typhoid symptoms ;" for these

indeed is the saying true : Spera infestis, metue secundis.

INDIVIDUAL PECULIARITIES.

We have already been obliged frequently to refer to the fact

that the individual peculiarities of a patient exercise an extra-

ordinary influence upon the course and character of the disease,

and that the prognosis in particular depends to a great extent

upon these peculiarities.

Much that pertains to this subject is entirely or in great part

unknown to us ; but still experience has accumulated a series

of facts which are of value to us in our practice.
*

The influence of age makes itself felt in a very striking man-

ner. It ma}'- be laid down as a rule, that the elevation of temper-

ature usually reaches a higher degree in young persons than in

old, but that young persons bear the elevation of temperature

much better than older ones. The latter circumstance is of such

weight that, in spite of the higher curves of temperature in

young subjects, the prognosis is in general the more favorable,

the younger the patient.

With children especially (leaving out the first year of life)

the prognosis is decidedly more favorable than with adults.

This appears to rest partly upon the fact that the really severe

cases are comparatively rare in childhood ; that the changes tak-

ing place in the intestine more rarely proceed to extensive necro-

sis and ulceration, and that severe complications and sequelse

less frequently occur
;
partly, however, upon the fact that in

Coinp. Deutsches Archiv fur klin. Medicin. Bd. I. 1866. S. 581 ff.
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children a considerable and continuous elevation of tempera-

ture is less apt to induce paralysis of tlie heart.

According to Friedrich,* there were, among 16,084 cliildi-en treated in the Chil-

dren's Hospital at Dresden, 275 cases of typhoid fever, of whom 31, or about 11 per

cent, died.

According to Frcncli statistics there occurred, out of 2,282 cases in individuals

under 15 years of age, 256 deaths, or 11.2 percent. ; out of 7,692 cases, in individuals

over 15 years of age, 1,411 deaths, or 18.3 per cent. {Murchison, I.e. p. 532.)

The only case which I saw recover after the temperature had risen repeatedly to

107.5° Fahr., occurred in a girl 14 years of age.

With elderly people the elevation of temperature is ordinarily

less marked during the whole course of the attack
;
and, corre-

sponding with this, the severe disturbances of the nervous sys-

tem are less often seen.

On the other hand, paralysis of the heart is more lil^ely to

occur, and the mortality is also far greater than with younger

persons. From the fortieth year the prognosis begins to be

markedly more unfavorable.

Among 1,743 typhoid cases, treated in the hospital at Basle, in the years 1865 to

1870, inclusive, there were 130 who were more than 40 years old. Of these, 39, or

30 per cent., died, while the mortality among the cases under 40 amounted only to

11.8 per cent.

Among the cases of typhoid fever in individuals over 40 years of age, which

Uhle'' has collected, more than half proved fatal.

In the female sex the mortality appears to be somewhat

greater than in the male.

In the years 1865 to 1870, inclusive, there were treated in the hospital at Basle

999 men, of whom 120 died, = 12 per cent., and 744 women, of whom 110 died, =
14.8 per cent.

In the London Fever Hospital the mortality from typhoid fever during 10 years

was 17.7 per cent, for men, and 18,9 per cent, for women. {Murchison, I.e. p. 530.)

Of notable influence upon the mode of attack and the course

of typhoid fever, is likewise the constitution of the patient.

Heretofore, however, the peculiarities which make up the par-

• Der Abdominaltyphus der Kinder. Dresden, 1856.

' Archiv fiir physiologische Heilkunde. 1859. S. 76 ff.
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tic alar constitution of a man have been too little known for us

to give more than a few hints concerning their influence.

There are exceedingly sensitive, and, on the other hand,

exceedingly torpid individuals. With the former all the sub-

jective symptoms of disease are very pronounced. They feel

unwell sooner, and become sooner unfit for work, and obliged to

take to their beds. Cerebriil symptoms appear early, and often

are very violent. Active and even furious delirium is more fre-

quently present. The pulse frequency is more apt to reach an

unusual height. In consideration of this readier excitability,

the same significance is not to be attributed to these symptoms,

as in the case of other individuals. Phlegmatic persons are in

every way less easily excited. They notice, comparatively late,

that they are ill, do not take to bed during the first week, even

when the fever is considerable, and, with a mild course of the

disease, often remain at work during the second week. Cerebral

symptoms do not appear till late, and consist more frequently of

apathy and simple weakening of the functions. When delirium

occurs, it is principally in the form of quiet muttering. The

pulse frequency does not reach so high a degree. In judging of

the symptoms in these patients, we must take into consideration

their individual peculiarities. It is better to attach greater sig-

nificance to their symptoms, for the individual capability of

resistance does not always increase in proportion to the diminu-

tion of the capacity to receive impressions.

At least a part of the cases of the so-called typJms amhula-
torius should properly be mentioned in this connection, inas-

much as the cases referred to occur in individuals who appear to

be remarkably little affected by the disease. Another part,

however, includes, as Jitrgensen supposes, cases of undeveloped
typhoid fever, which often, through errors of diet and an im-

proper mode of life, are aggravated and protracted in their

course. Especially in the mild cases of typhoid, in the stricter

sense of the term, does it happen that individuals, even though
not particularly phlegmatic, go about during the entire second
week, until an observation of the temperature is made, and
perhaps found to be 104° Fahr.

Of great influence upon the course of the disease is the cu-
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ciimstance whether the patient be fed or lean. It is a well

established fact, that when very corpulent individuals are at-

tacked with typhoid fever, the prognosis is very unfavorable,

and the popular belief that "stout" persons are more en-

dangered by the disease than weak ones, is based upon truth,

—if by stout individuals be understood such as possess a

considerable panniculus adiposus. Recently, Roeser,' of Bart-

enstein, has brought forward prominently the fact, that typhoid

and other febrile diseases often run a particularly unfavor-

able course in very corpulent persons, who, at an early date,

manifest those symptoms which we term weakness or paraly-

sis of the heart. If we inquire concerning the causes which

explain the unfavorable course of the disease in corpulent

individuals, we find that a variety of circumstances must be

taken into consideration. In the first place, experience shows

that in these cases the temperature generally reaches a higher

degree. Moreover, fat persons possess a slighter resistance to

elevation of temperature ; the parenchymatous degenerations of

the organs appear earlier and are more developed,^ and the

heart especially is less able to hold out for any length of time.

Finally, we must also bear in mind that treatment is much less

effective in corpulent persons, owing to the fact that the thick

cushion of fat prevents in a great degree the internal cooling of

the body."

Typhoid fever is best endured by lean, though at the same

time muscular persons.* But even in the case of ill-nourished

ansemic or chlorotic individuals, the prognosis is far more favor-

able than in the case of the corpulent. Of 53 patients in the

hospital at Basle, who would have been called extremely ill-

nourished, ansemic, or chlorotic, 7 died, or about 13 per x^ent.,

' Betz^ Memorabilien. 1860. 3.

' Compare WunderUeh, Archiv der Heilkunde. 1863. S. \5^.—Liebei-meister^ Beit-

rage zur patholo^. Anatomie und Klinik der Leberkrankheiten. Tubingen, 1864. S.

340.

» Compare Deutsches Archiv fiir klin. Medicin. Bd. X. 1872. S. 436 fE.

* Even Galen teaches that fevers of a putrid character do not occur as readily in loan

persons as in the plethoric and corpulent. Methodus Medendi. IX. 3. Ed. Kuhn. X.

p. 606 sq.
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while the average mortality at that time amounted to about If?

per cent.

A striking diminution of the power of resistance to elevation

of temperature appears in the case of individuals wlio imbibe

habitually large quantities of spirits, particularly brandy. Ir

the next place it is to be noted that with drunkards who sutfei

from typhoid fever, the temperature, on the average, runs lower

than with other individuals. In spite of this, however, the func-

tional disturbances, which depend upon the rise of temperature,

are equally developed, and even generally severer and more dan-

gerous than usual. The parenchymatous degeneration of the

organs, which in drunkards often exists already to a moderate

degree, is especially apt to reach more rapidly a dangerous

degree of development. Accordingly, we can understand how it

happens that death, in the case of drunkards, occurs so often

from paralysis of the heart. The cerebral symptoms generally

appear before the temperature has reached a high degree, and

they may become violent in character. "With the slow rise of

temperature peculiar to typhoid fever, the cerebral symptoms
more rarely assume the well developed form of delirium potato-

rum, than in diseases with a more rapid elevation of temperature.

Still, in the great restlessness of the patients, and in the tendency

to violence, we frequently find traits at least which in a meas-

ure suggest this form. Of 19 notorious drunkards in the hospi-

tal at Basle, 7 died, or more than a third.

In persons who are attacked by typhoid fever/or tlie second
time, the disease appears, in general, to possess rather a milder
character.

The danger is very great when typhoid fever appears during
pregnancy.

In 18 typhoid fever cases of pregnant women in the hospital at Basle, which
occurred from 1865 until 1868, among a total of 1,420 cases (with an average mor-
tality of 15 per cent.) there resulted in 15 cases abortion or premature birth. (There
was a birth at full term of a living child in one of the cases that terminated fatally.)

Considerable hemorrhage usually occurred. In the 3 cases that did not abort-
in whom the disease followed a severe though favorable course—the duration of
pregnancy before the attack amounted to 1, 4, and 5 months. Of those who aborted
or gave birth, 6 died, or a third of all the pregnant cases. The treatment is per-
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haps of influence on the prognosis. In the years 18G9-1872, during which the anli-

l)yretic treatment was carried on systematically, there occurred 5 more cases of abor-

tion or premature l:)irth, of which only 1 case proved fatal.

Oriesinger observed typhoid fever in 5 pregnant women, all of whom aborted,

and 3 of Avhom died.

The prognosis is also unfavorable where typhoid fever devel-

ops itself during childbed or a short time afterwards.

Of 7 women who had given birth from 4 days to 10 weeks before their attack, 3

died, or almost one-half. With 2 of the patients the fever ran a mild coiu'se (in the

one case the birth took place 4 days, in the other 10 weeks previously).

Those who suffer from serious chronic diseases^ if attacked,

as is rarely the case, by typhoid fever, are in greater danger than

healthy persons.

Diseases of the heart are especially unfavorable on account

of the greater danger of cardiac paralysis.

Of 6 cases of valvular disease which were treated in the years 1865 to 1868, 3

died. On the contrary, 3 cases of mitral insufficiency, which were treated in the

years 1870 and 1873 on the antipyretic plan, all recovered.

Typhoid cases which suffer simultaneously from emphysema

of the lungs exhibit many peculiarities. The elevation of tem-

perature in these cases is notably less ; and corresponding to this

the parenchymatous degenerations of the organs are found to be

of lesser intensity, and often but slightly perceptible, with the

sole exception of the heart, which, if the emphysema has existed

for a long time, may be considered as having already undergone

degeneration, and particularly the right ventricle. These cases

are particularly liable to paralysis of the heart.

Individuals with chronic catarrh of the smaller bronchi^

although no emphysema may be present, also run great danger

when taken sick with typhoid fever. The same is true of

patients with tracheal stenosis, resulting from struma, and also

of patients with pulmonary phthisis.

Of twenty-three cases, which previous to the commencement of typhoid fever

had suffered from pulmonary phthisis, only six were dismissed at the termination of

the fever. The seventeen others, or almost three-quarters, died either from typhoid

fever, or subsequently from their phthisis, which was notably aggravated thereby.
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Individuals with diabetes melUtus, when attacked by t3rphoid

fever, exhibit, according to the observations of Griesinger and

Bamberger, the peculiarity that the temperature does not rise

so high and the disturbances depending upon the elevation of

temperature are but slightly developed. The danger, however,

appears to be veiy great.

COMPLICATIOT^S AND SEQUELS.

Oriednger, loc. di.—Hoffmann, loc. cit.—D. Betlce, Die Complicationen des Abdo-

minaltyphus. Statistische Zusammenstellung, nacli den Beobachtungen iip

Spital zu Basel in den Jahren 1865-1868. Dissertation, 1870. Deutsche

Klinik, 1870. Nr. 42 If.

The complications and sequelce of typhoid fever are more

numerous and varied than those of any other disease. To enter

upon their consideration fully, and in an exhaustive manner,

would involve the necessity of our going over the greater part of

the entire field of Pathology. This cannot be undertaken in

such a work as the present. We shall, therefore, confine our-

selves to studying in detail those complications only which

stand in an intimate relation to typhoid fever and are peculiar

thereto, glancing more cursorily at such as are common to this

and to other diseases.

One class of the complications and sequelae of typhoid fever

is intimately related to the pathological changes ordinarily inci-

dent to the disease, and represents only a further development

and excessive spread of the same. So, for instance, the primary
lesions of the intestinal canal are followed by hemorrhage from

the bowels, perforations, serpiginous ulcers, or peritonitis with-

out perforation. The parenchymatous degeneration incident to

the disease may be followed by rupture of muscles, muscular ab-

scess, parotitis, nephritis, various diseases of the nervous system,

the hemorrhagic diathesis, etc. ; while the characteristic degen-

eration and weakness of the heart frequently lead to hypostatic

congestion, oedema, thrombosis, embolism, infarction, and their

results.

Another class of the complications stands in a less intimate
10
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relation to the original disease, representing rather accidental

occurrences following in its train. Such are attacks of pneu-

monia, pleurisy, erysipelas, phlegmonous inflammations, diph-

theritic processes, etc.

A careful study of the complications and sequela3 under consideration, prose-

cuted both at the bedside and on the cadaver, cannot fail to convince the observer

that in all organs, witliout exception, the jjowers of resistance to evil are reduced

to their minimum, and that there exists a peculiar Undenctj to the disintegration of

tissue. Thus we see that solutions of continuity heal but tardily, and even show a

disposition to extend; such being the case with the serpiginous ulcers of the l)owels,

.18 well as with various accidental losses of tissue. This tendency to the disinte-

gration of tissue shows itself strikingly in the fact that under these circumstances

the most insignificant injuries, which with a healthy condition of the i)arts would

cause but trifling inconvenience, result disastrously, often terminating in necrosis

and gangrene
;

as, for example, where the pressure of the teeth causes gangrene of

the tongue, or where even the most carefully guarded pressure of the bed produces

extensive, deep, and destructiA^e bed-sores. In other instances, various organs of the

body display a special readiness to take on inflammatory action, as, in the case of

the luiags, the serous or mucous membranes, the skin, the lymphatic glands, etc.

This tendency to disintegration is essentially dependent on the elevation of tem-

perature. Surgeons have always knowm that wounds will heal badly if the wounded

man contracts tyjjhoid fever or any other severe fel^rile disease. It is an easy mat-

ter to prove, in any typhoid case, that bed-sores show no dipjjosition to heal or to

cease spreading, until the fever has ceased, or, at least, until long intermissions have

been established. I have repeatedly seen patients having a soft chancre seized with

typhoid fever, in whom the ulcer spread rapidly and caused extensive gangrene. Il

one woman the extensive gangrenous process thus originated caused death ; in a

man, amputation of the penis was required ; in another case the gangrene limitec

itself on the cessation of fever; but a relapse taking place while a bubo was open,

gangrene again set in and involved the entire scrotum. I have also, during an attack

of typhoid fever, seen old fistulous tracts, dependent on former disease of the bone

reopen, and necrosis of the bone supervene, accomjjanied by profuse ichorous dis-

charge.

In addition to the direct influence of an elevated temperature, However, in pro-

ducing this tendency to disintegration, there is no doubt that defective nutrition,

and in some cases defective circulation of the blood, from weakness of the heart's

action, are also inducing causes.

As rc'^'-ards all disturl)ances, directly or indirectly dependent on an elevation of

temperature, it would be supposed, d priori, that antipyretic treatment, which suc-

ceeds permanently or temporarily in lowering the temperature, would result in

diminishing the frequency of such disturbances. As far as our data reach, we shall

endeavor to compare the frequency of these complications and sequela?, as between

cases treated, on the exi>ectant plan and those treated hy antipyretic means.
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In tlie following pages the individual affections to be consid-

ered will be grouped not so much with reference to their depen-

dence on the original malady, as with regard to the systems or

organs involved.

I. Digestive Apparatus.

Hemorrhage from the hoicels is of frequent occurrence in

typhoid fever. Sometimes the dejections are merely streaked

with blood, or contain a little bloody mucus ; in other cases

large quantities of blood, amounting to from one to several

quarts, are discharged. If the blood is promptly expelled from

the bowels, it is of a dark-red color and of syrupy consistence or

loosely clotted ; if it has been retained for some time, it assumes

a brown or dark-green color, and a tough, tarry consistency.

Taking the statistics of the hospital at Basle, if we include the lighter hemor-

rhages (throwing out those only wliere mere traces of blood were discovered), we find

that among 1,743 cases of typhoid fever, hemorrhage from the bowels occui-red 127

times, or in 7-ui per cent. The proportion amongst men was 5 per cent, of the

cases attacked ; that amongst women, 10. Forty-nine of the 137 cases in which

hemorrhage was present died, that is to say, 38-,"(i per cent.

Amongst 81 cases of intestinal hemorrhage, in which the chronology was care-

fully kept, 7 took place during the first week, 33 during the second, 19 during the

third, 14 during the fourth, and 8 at a still later period. Other observers place

the average period for the occurrence of hemorrhage somewhat later than this.

Griesinger has observed 32 cases of hemon-hage in GOO typhoid fever patients,

or 5,3„ per cent. ; Louis found them in 5 per cent., though the milder cases

seem not to have been included in his estimates. Of the 32 cases reported by
Griesinger, 10 died, 7 of them within four days of the first hemorrhage. During
the first week of the disease no instance of hemorrhage occurred

;
during the second

week (chiefly toward the end of it) 10; during tlie third and fourth weeks, each 8;
in the fifth, 2, and in the sixth, 3.

Anatomical investigation has demonstrated that during the
earlier period of the disease, until the end of the second week,
the hemorrhages are caused by the rupture of vessels within an
area of strikingly loose, relaxed, and highly vascular infiltra-
tion

;
that during the third and fourth weeks the hemorrhages

are due to the separation of rather suporficial sloughs
; and that
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at later periods tliey depend on the destructive action of tlie

serpiginous ulcers. Sometimes the escape of blood from the

bowels is only one among many evidences of the existence of the

hemorrhagic diathesis.

In case of the escape of a large amount of blood into .the

cavity of the intestine, symptoms of more or less complete col-

lapse will ensue ; the face suddenly grows pale, the pulse weak,

the extremities cold, while the temperature of the interior of the

body sinks several degrees. If the blood is not discharged from

the bowels, its accumulation within their cavity may destroy the

ordinary tympanitic percussion sound over portions of the intes-

tinal tract. By these symptoms one may, with a greater or less

degree of certainty, diagnosticate a concealed intestinal hemor-

rhage. The lowering of temperature that occurs under these cir-

cumstances has the same effect on the condition of the patient as

would follow any other marked remission of fever. The most

striking eilect noticed is often in the diminution or disappearance

of serious brain symptoms ; the frequency of the pulse is also

sometimes lowered. This favorable change, however, is usually

but transitory ; before the expiration of twenty-four hours the

temperature ordinarily begins to rise again and the disease

resumes its usual course, with the further disadvantage to the

patient, that, owing to loss of blood, his powers of resistance are

notably diminished and the danger of cardiac paralysis is not a

little increased.

Opinions differ as to the prognostic significance of intestinal

hemorrhage in typhoid fever. The majority of physicians con-

sider any considerable amount of such hemorrhage as an ill

omen ; and there is certainly no little evidence in support of this

opinion. Of our own cases, SSy®^ per cent, died, whereas the mor-

tality among those without hemorrhage was only 11 per cent. We
are therefore all the more surprised to find individual observers,

prominent among whom are Graves and Trousseau (1. c. p. 223

et seq.), advancing the opinion that this complication is to be

considered as of favorable import. This declaration, on the part

of two men of such extensive experience, is entitled to careful

consideration, even though it is at variance with our own con-

clusions. A^' e must at least ask ourselves what can have given
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rise to such a conflict of opinion ? And first of all we will admit

that these hemorrhages, in reality, have not as dangerous a sig

nificance as was formerly often thought, and as is stUl believed

by the laity, who always become demoralized at the sight ol

blood. It is but very rarely that a patient dies as the dkect re-

sult of the hemorrhage, or during the collapse that immediately

follows it. And, after all, 78 out of 127, or by far the greater num-

ber of our own cases, recovered. Furthermore, we must not for-

get the evident amelioration of many symptoms of the disease

that often follows a hemorrhage and the accompanying fall of

temperature, and which, in some instances, when the fever is

already near its end, may usher in a permanent improvement.

Finally, our statistics, it must be confessed, are not quite as con-

clusive as they at first sight appear ; for intestinal hemorrhages

occur most frequently in the gravest cases of the disease, in

which the mortality without hemorrhage would still be highest.

In some fatal cases the hemorrhage is in n( way responsible for

the result ; in many others, however, it apparently contributes to

the production of cardiac paralysis. While, therefore, intestmal

hemorrhage must be regarded, on the whole, as affecting the

prognosis unfavorably, yet each individual case must be judged

on its own merits. A slight discharge of blood, in a case already

recognized as grave, adds nothing to its gravity, except in so far

as it excites the fear of a more coj)ious return of the same.

A copious hemorrhage early in the disease is highly unfavor-

able, for if the continued fever persists long, there is every reason

to fear that the patient will succumb, the more so as the hem-

orrhage, if considerable, contra-indicates the use of one of the

most valuable therapeutic agents in such cases, to wit, cold

baths.

An equally free flow of blood at a later period, at the end of

the third or during the fourth week, though not without danger,

is far less alarming ; for one may now hope that the patient will

no more be required to resist the influence of a long-continued

high temperature : under some circumstances, even the marked
remission following loss of blood may prove to be the favorable

turning-point in the disease.

It has been asserted repeatedly, that hemorrhage from the
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bowels is of morefrequent occurrence since the use of cold hatha

in the treatment of typhoid fever. The anaemia of the slvin, it is

assumed, must produce a determination of blood to the internal

organs, and thus favor hemorrhage. The question, however, can

only be answered by experience. Under my own observation

the number of cases treated before the introduction of cold

baths was 861, among which occurred 72 hemorrhages, or 8y\ per

cent. After the introduction of the treatment by cold baths we
had 882 cases, with 55 hemorrhages, or Q-^^- per cent. The fre-

quency of intestinal hemorrhage has, therefore, materially

diminished under the cold-water treatment. The number of

cases observed is, I think, large enough to settle the question
;

the more so as the period of cold-water treatment has extended

over something more than four years, and as, during this time,

the histories of cases have been even more carefully kept than

before.

In the hospital at Basle, during the year 1872, Immermann reports only six cases

of hemorrhage among 146 typlioid fever patients treated with cold baths—a per-

centage of 4-1^0'.

Wunderlich, junior,' reports 253 cases of typhoid fever at the Leipzig clinic,

with 18 hemorrhages (7tV per cent.). One hundred and fifty -five of these were

treated with cold baths, and gave 16 of the hemorrhages (lOi^j per cent.). In spite

of these statistics, Wunderlich is inclined to believe that the influence of the baths

in inducing hemorrhage is more apparent than real, inasmuch as they occurred in

groups, at certain times, with long intervals of complete immunity, thus making it

probable that accidental causes conspked in their production.

Perforations of the intestine are most frequent during the

third to the fifth week of the disease, though they may occur

still later. The earlier perforations take place at the time of, or

soon after, the throwing off of sloughs from the ulcerated por-

tions of the intestine, when the destructive process has involved

or nearly reac^d the serous membrane. Later perforations are

usually due to deep serpiginous ulcers. The immediate causes of

perforation, when the intestinal walls are already thinned by the

processes mentioned above, are, the pressure of hardened faecal

masses, over-distention from the accumulation of gas, and, per-

' Archiv der Heilkunde. 1872. Heft 6.
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haps, the presence of ascarides. (At all events, it is reniaiimble

how often one or more round worms are found free in tlie cavity

of the abdomen on post-mortem examination.) Other immediate

causes of perforation may be, straining at stool, violent vomiting,

sudden changes of posture, etc. The intestine may also be perfo-

rated as the result of diphtheritic processes or gangrene of its

walls. The opening is found most frequently in the lower portion

of the ileum, though it may take place at a point higher up in

the small intestine, or in the colon, especially at the vermiform

appendix. The perforation usually shows a round opening iu

the serous membrane, varying in size from a pin-head to a lentil,

extending inwards in the shape of a funnel, and corresj^onding

to an ulcerated Peyer's patch—more rarely to a solitary follicle.

Perforation of the intestine occurs by far the most frequently

in the gravest cases of the disease. Still, the lighter ones are

not free from the danger of this accident, and it does sometimes

happen that the perforating ulcer is found to be almost the onl}'

one present in the entire alimentary tract. All observers agree

that intestinal perforation is far more frequent amongst men
than women.

In tlie cases collected by Hoffmann there were 20 instances of perforation to 250

deaths, 8 percent, of the deaths following perforation. In the hospital at Basle,

during the years 1865 to 1872, there were, amongst more than 2,000 typhoid fever

patients, 23 instances of perforation, or, if we include 3 that recovered, 26, or a little

more than 1 per cent, of all those having the fever. Of 21 cases, 15 were men
and 6 women, while the ratio of men to women in the typhoid fever wards was about

4 to 3. Among 22 cases in which the chronology was reliable (including 18 of those

cited by Hoffmann), perforation took place, at the end of tlie second week, twice
;

during the second half of the third week, 6 times ; in the fourth week, twice ; in

the fifth week, six times ; in the sixth and seventh weeks, each twice, and later than
that, twice.

Griesinger had 14 perforations to 118 deaths (nearly 12 per cent.), among 60U
patients (2i^ per cent). Of the 14 cases, 10 were men and 4 women, while the
ratio of men to women amongst the patients was about 4 to 3. Murchison has seen
24 cases, 16 men and 8 women ; while in the general mortality from tyj^hold fever
the proportion of women slightly exceeded that of men. Eleven out of fifteen

cases seen by Bristowe were in men. From a collection of cases by Nacke,> it

appears that of 106 perforations, 72 were in men and 34 in women. According to

' Ueber Darmperforation im Typhus abdominah's. Dissertation. Wiirzburg. 1873.
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the same author, 84 out of 185 cases occurred during the first three weeks, and 99

later; 62 out of 117 cases during the first four weeks, and 55 later. Of 136 cases

(from which we omit some that are counted twice), 106 perforated the ileum, 12 the

colon, and 15 the vermiform apjjendix. Hoffmann, one of whose 20 cases perforated

the colon and two the vermiform appendix, gives the following as the site of 18 per-

forations of the small intestine (one case, being double, is counted twice) . Once

the perforation took place immediately above the ileo-coscal valve ; four times at

four to six inches above ; nine times at eight to twenty inches ; twice at four and a

half to six feet above ; once at ten feet above ; and in one case there were 25 to 30

perforations in the jejunum.

The immediate result of perforation is acute peritonitis^

which is always diffuse, unless the opening in the bowel is

immediately closed again, and runs its course with the usual

symptoms of the severest peritonitis. In some cases, large quan-

tities of gas escape from the bowels and produce pneumatosis of

the abdomen ; the epigastrium protrudes, the liver sinks from

its normal position in the hollow of the diaphragm, and its place

being occupied by gas, the usual dulness on percussion over

what is known as the region of the liver disappears. The patient

often experiences, at the moment of perforation, a sudden and

very severe pain, causing him very nearly to faint ; it usually be-

gins in the right inguinal region and extends thence over the rest

of the abdomen. A state of collapse often supervenes, proba-

bly as the result of shock, with cold extremities, sometimes cold

sweat, a small, weak pulse, and frequently a fall of temperature

in the interior of the body. This fall of temperature, too, some-

times causes the disappearance of previous severe brain symp-

toms. In the case of one patient under my observation, who had

lain for some time in a deep stupor, consciousness was com-

pletely restored [ifter a reduction of temperature of 5^ degrees

during the day (from 104° to 98.5° Fahr.), following perforation.

In other patients the evidences of mischief are developed less

suddenly, and if a speedy closure of the opening prevents the

escape of any considerable amount of the intestinal contents, the

symptoms of peritonitis may even develop themselves quite

tardily. In some very sick patients the perforation and subse-

quent peritonitis may run their course undiscovered ; but usu-

ally the severe pain is enough to arouse one even from a deep
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Stupor. Occasionally, in the most sudden and severe cases, the

patient dies during the collapse, within a few hours of the time

of perforation, and then the peritoneum is only found strongly

congested, not inflamed. The vast majority of cases, however,

survive the shock, and then the temperature begins to rise again,

often accompanied by chilly sensations or even heavy chills.

Most commonly the attack proves fatal within four days (this

was true in 13 out of 16 of my cases)
;
exceptional instances,

however, occur of persons wlio survive for weeks, or even

recover.

As regards the diagnosis of intestinal perforation, this is

made probable when we find evidences of peritonitis present, the

more so when they have sujDervened suddenly. It must, at the

same time, be remembered that severe and even fatal peritonitis

may arise without perforation of the bowel. The diagnosis of

perforation is unequivocal when one can demonstrate the pres-

ence of gas free in the abdominal cavity, especially when the

normal dulness over the region of the liver, after having been

shown to be present, suddenly and more or less completely

disappears. It must not be forgotten, however, that loops of

intestine may lie over the liver. In pneumatosis of the abdo-

minal cavity one sometimes gets a peculiar quality of sound,

especially on rather deep percussion, which reminds one some-

what of the " cracked-pot sound." In some cases we can do no
more than suspect that the peritonitis present is caused by a
perforation

;
while in other cases the existence of a perforation is

revealed by a post-mortem examination, when it had never been
suspected during life.

In one case of this accident, after typhoid, which occurred in Botkin's clinic,

Tschudnowsky ' discovered an exquisite amphoric murmur, which was synchronous
with the respiration, and could be heard on auscultation of the abdomen over the

point at which there was an accumulation of free gas. He attributed the sound to

-he exit and entrance of air through the opening in the intestine.

Whenever the presence of a perforation can be positively es-

tablished, our prognosis is most unfavorable. Still, in rare in-

stances, recovery takes place. The possibility of recovery is

' Berliner klinischer Wochenschrift. 1869. Nr. 20, 21.
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proved by those cases in wliicli, the healing process having pro

gressed up to a certain point, the patient is carried off by some

intercurrent complication or accident, and we are able to demon-

strate the condition of things on the dead body. Aside from

this, however, there are a few rare cases on record of undoubted

perforation of the bowels ending in complete recovery. I have

myself seen four such. Three of them took place during the

year 1870, two in hospital, the other in private practice. In all

three, the attack was very sudden ; there was well-marked pneu-

matosis of the abdomen, and complete loss of liver dulness in

front. Under the persistent use of opium complete recovery

followed, and the normal percussion sound over the liver gradu-

ally returned. In the case of an opening that is shut off from

communication with the abdominal cavity, and from which but

little gas has escaped, the chances of recovery are better ; but

our diagnosis here is uncertain, and may perhaps be said never

to be positive unless subsequently an opening establishes itseli

on the surface of the body and affords escape to intestinal con-

tents.

Nothing conclusive has yet been established with regard to tJie

injluence of the cold-water treatment on the frequency of this

complication. In the hospital at Basle there were 12 cases of

perforation to 973 typhoid-fever patients before the introduction

of the cold-water treatment, and 14 to 1,108 after the same, or,

counting only the fatal cases, 11 to 1,108. The difference is too

little, and the entire number under observation too small to be

of conclusive evidence in the case.

Peritonitis withoutperforation may arise from various causes.

It is most frequently due to the fact that the typhoid infiltration,

so frequent in various tissues of the body, takes place also in the

serous membrane
;

or, that ulcers penetrate to this membrane

;

in which case an originally circumscribed peritonitis may gradu-

ally become diffuse. In other cases it is due to partial necrosis

of the mesenteric glands ;
to infarction within the spleen ; to

abscess of the ovary, or to other complications. In two patients,

whom I saw, it was the result of rupture of the gall-bladder,

with the escape of gall-stones into the cavity of the abdomen.

Severe general peritonitis, without perforation, has occurred iii
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Basle 16 times among about 2,000 typlioid patients, with 13

deaths. In striking contrast to the rule that applies in cases of

peritonitis due to perforation, we find this variety of peritonitis

most frequent among women ; in 16 cases 6 were men and 10

women. Instances of circumscribed, or even of diffuse perito-

nitis, of moderate intensity, are frequent, and often end in re-

covery.

Serpiginous ulcers appear, at times, to run their course and

become healed without giving rise to any special symptoms
;

occasionally, however, they cause perforation at a late date, after

apparently complete recovery. In other instances a slight, but

prolonged, febrile condition is maintained ; and I have once seen

this, in connection with profound disturbances of digestion, lead

to extreme marasmus and death.

J)iplitlieria of the intestinal mucous membrane is an occa-

sional sequel to severe cases of typhoid fever, as it is also to

severe forms of other diseases
;
especially when other mucous

membranes of the body, as those of the pharynx, larynx, tra-

chea, gall-bladder, or urinary organs, are at the same time the

seat of diphtheritic inflammation. I have repeatedly found this

condition of things in the large intestine, in one instance also in

the jejunum, where it had given rise to numerous perforations.

We are not to regard such cases as presenting evidence of any

specific inflammation, but merely as instances of the death of the

superficial layer of the raucous membrane, due, perhaps, partly

to degeneration, and partly to the general lowering of nutrition

and the circulation.

We may account in the same way for gangrene of the intesti

nal mucous membrane, which occurs sometimes after diplitheri

tis, sometimes without it
;
and, in the latter case, is most com-

monly found in the vicinity of ulcers. Deep gangrene is, of

course, liable to produce perforation.

Hoffmann found 9 cases of well-marked gangrene of the intestinal wall among

250 subjects of post-mortem examination.

It occurred six times in the ileum, twice in the yermiform appendix, and once in

the sigmoid flesure. These cases are included among the statistics of perforations

given before.
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In addition to the changes ordinarily produced by typhoiJ

fever, the spleen is especially liable to be the seat of hemor-

rhagic infarctions. Some of these are unquestionably due to

emboli, having their origin in heart-clots. Post-mortem ex-

amination, every once in a while, shows us, in addition to

hemorrhagic infarction of the spleen, old clots in the left side

of the heart and infarctions in other organs of the body. It

is not yet positively determined whether infarctions may be

produced by simple coagulation of blood in the vessels of the

spleen, due to diminished circulation. Some of the smaller

infarctions run their course without any prominent symptoms,

and heal with the formation of a cicatrix ; others create con-

siderable disturbance, or lead to serious results. This accident

may be counted as amongst the prominent causes of peritonitis

without perforation. In other cases, especially where the in-

farction is extensive, softening is liable to occur, producing

an abscess filled with puriform detritus, which may involve

the greater part of the organ, and which may either perforate

in various directions, or may produce peritonitis and death with-

out perforation.

Hoffmann found nine cases of infarction of the spleen in 250 post-mortems, that

is, in 3 ,^ per cent, of the deaths. Among these there were seven that had died before

the end of the fourth week. Griesinger, basing his estimate on an accumulation of

cases from reliable observers, calculates that this complication is found in 7 per cent,

of the fatal cases. He also declares it to be of most frequent occurrence in the later

periods of the disease.

The following conditions were observed in a woman who was under my obser-

vation, and in whom, during life, it was easy to demonstrate the gradual develop-

ment of very serious dilatation of the heart, the result, doubtless, of the degenerative

processes incident to the fever. After death, large, pale, firmly adherent clots were

found in both sides of the heart ; the interior of some of those clots having under-

gone purulent degeneration. The spleen, which was three times its natural size, was

transformed into an abscess, occupying seven-eighths of its volume, filled with

purulent, watery detritus and shreds of necrosed tissue. Death was occasioned by

general peritonitis, with no opening of the abscess.

Rupture of the spleen may be noticed as an accident of very

rare occurrence.
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In a patient who leaped from a window, while delirious, and died twenty- foui

hours later, having received other injuries, there was found a rupture of the invest-

ing capsule of the spleen at three different points, with slight escape of blood.

Parenchymatous degeneration of the liver, which is found in

every severe, prolonged, and fatal case of typhoid fever, has

already been referred to when speaking of the conditions regu-

larly following this disease. There are cases, however, in which

this degeneration reaches so high a grade as to present a distinct

complication, presenting the group of symptoms characteristic

of icterus grams, or acute yellow atrophy of the liver. Cases

of this kind, following typhoid fever, have been described by

Andral, E-iihle, Frerichs, and Griesinger. We must also make
allusion to those instances in which parenchymatous degenera-

tion manifests itself by the development, during the course of

the fever, of a fatty liver of the most aggravated form, in which

the cells are filled with large drops of fat. I have already

described one such case ' in which this form of degeneration was
found in a young girl who died during the fourth week of a

severe attack of typhoid fever. I have since met with several

such cases, in none of which, however, have the changes been as

characteristic as in this one.

Abscesses of the liver are rarely met with as sequelae to this

disease.

Not quite so rare are diphtheritic processes and ulcers, on
the mucous membrane of the gall-bladder. In one case that

occurred at Basle, the entire mucous membrane of the a:all-

bladder was found detached and floating about as a ragged
membrane, only a narrow band still connecting it with the fun-

dus of the bladder, which was largely distended. In another
case the detachment of the mucous membrane was less extensive,

and confined to the neighborhood of an ulcer. In both cases
gall-stones were found in the bladder. Two instances of per-
foration of the gall-bladder, with the escape of calculi, were
mentioned under the head of peritonitis. In all of these, un-
doubtedly, the presence of the gall-stones was the immediate

' Beitrage zur patholog. Anatomie und Klinik der Leberkrankheiten.
1864. S. 353.
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cause of the ulceration ; but the fact of its occurring during the

course of a typhoid fever, would indicate that the tissues of

the gall-bladder participated in the general tendency to dis-

integration.

Icterus occurs less frequently during typhoid fever than in

many other febrile affections, as, for instance, pneumonia. The

general disposition is to regard such an icterus as merely catar-

rhal, dependent on an extension of the catarrh from the bowels

to the biliary passages. This solution of the question, which is

unmistakably correct in some cases, is doubtful in others, be-

cause the evacuations from the bowels never lose their biliary

color. It is very common, in post-mortems after typhoid fever,

to find the bile quite fluid, and often strikingly light-colored ; in

those cases, especially, in which jaundice has occurred, there is

frequently evidence that the secretion of bile was diminished, but

not that there was any obstruction to its flow. If we, further-

more, remember that in cases complicated with jaundice there is

usually an especially marked degeneration of the liver (a fact

which Hoffmann also insists on), we shall be the more inclined to

attribute the jaundice to this degeneration of liver-cells, and the

consequent interference with the functions of the organ. It

would then fall within the same category as icterus accompany-

ing acute yellow atrophy. It appears, thus, that under some cir-

cumstances the occurrence of jaundice may affect the prognosis

very unfavorably, inasmuch as it suggests the fear of advanced

hepatic degeneration. This is all the more so if the jaundice

supervenes at the height of the disease, or soon thereafter in a

severe case ; if it is unaccompanied by a lack of color in the

fgeces, or other evidences of obstruction of the biliary passages
;

and especially* if albuminuria is present, pointing to advanced

parenchymatous degeneration of the kidneys. At the same time,

I must admit that I have seen jaundice occur in light or abor-

tive cases of the fever.

In the hospital at Basle icterus was observed twenty-six times in 1,420 cases of

the disease ; 14 of these were men and 12 women. Hoffmann found ten cases of

strongly marked icterus among 250 post-mortems. Griesinger reports ten attacks

of jaundice among GOO typhoid-fever patients.

The ordinary changes that take place in the mouth, during
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the course of the fever, have already been noticed. As special

complications, we may meet with higher grades of cataTfTi of the

buccal mucous memhrane, often followed by ulceration. The

latter is often found at the edges of the tongue, as well as at the

point of union of the mucous membrane of the mouth with that

of the gums. These ulcerations frequently lead to gangrene,

which is usually superficial, but sometimes deep. In one fatal

case, such an ulcer resulted in extensive gangrene around the

left half of the lower maxillary bone of such a character as to

remind one of noma.

Parulis or alveolar abscess is liable to occur at any stage.

In one of the patients at the Basle hospital, who recovered, an

alveolar abscess led to extensive suppuration, with emphysema

of the skin on the affected side.

Catarrh of the faicces and. the pharynx is of very frequent

occurrence. Many patients, especially at the beginning of the

disease, suffer from catarrhal sore throat, with its accompanying

discomforts. Catarrh, occurring at any of the points above

named, readily leads to superficial ulcerations. Diphtheritic

processes on the mucous membrane of the fauces, which may
spread to the oesophagus, or to the larynx and trachea, lead to

deeper ulceration, especially in the lower portions of the

pharynx.

All these processes, occurring in the pharynx, may extend to

the Eustachian tube and middle ear. Serious deafness mav be

produced in this way, and yet, as has already been stated else-

where, we are not justified in attributing to these causes all the

disturbances of hearing that are met with in typhoid fever pa-

tients. The affection of the middle ear may lead to perforation

of the membrana tympani, or to caries of the petrous portion of

the temporal bone.

HofTmann found fourteen cases of deep-seated disturbance of the facial mucous

membrane. He met with perforation of the membrana tympani four times, twice

accompanied by caries of the mastoid process, and in one of the hitter the perfora-

tion, as well as the caries, occurred on both sides. Besides this, perforation of the

membrane occurred in a number of patients in the hospital at Basle, who eventually

recovered.

The formation of apJitJice is rare, and usually occurs only in
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those patients who are lying very low, and in whom death, from

general prostration, is imminent. In the case of ill-ventilated oi

over-crowded hospitals, however, this rule may be reversed.

Such an over-crowding took place at the Basle hospital (which was then con-

siderably smaller than now), during the extensive epidemic of 1865, at which time

even a part of the corridors were filled with patients. Dui'ing four mouths, eight

cases of the development of aphthaj during life were observed, and were confirmed

by microscopic examination. Three of these recovered. I would remark, here, that

eight cases of gangrene of the lung followuag typhoid fever, occurred at the same

time. Hoffmann found strong aphthous growths in eighteen bodies, at the time of

the autopsy ; these cases occurred chiefly in groujos corresponding to the times when

the hospital was the most crowded. In some instances the aphthae extended into

the pharynx and oesophagus, and in one case the lower part of the cesojihagus was

almost completely filled with them.

SiDelling of tlie parotid gland, which terminates in resolu-

tion, may sometimes be due to an extension of the catarrhal pro-

cess from the mouth through the duct of Steno. Suppurati'de

parotitis used to be considered as a result of metastasis.

According to Hoffmann, it consists merely in an exaggeration of

the changes that usually take place in this gland during typhoid

fever, and bears the same relation to those changes that ulcera-

tion and perforation of the intestine do to infiltration of the

intestinal follicles. Whereas the swelling of other glands,

which is found in all severe cases of typhoid fever, even though

it be accompanied with cell degeneration, commonly recedes

without creating much disturbance, parotitis leads to more

serious changes. Numerous points of suppuration and breaking

down of tissue appear, involving both the glandular and the

intermediate cellular structure ; these isolated collections soon

become confluent
;
and, in the worst cases, large portions of the

gland are thus transformed into cavities, containing pus and

torn fragments of altered tissue. The fact that this suppurative

process is usually confined to the parotid, that it rarely invades

the other salivary glands, and hardly ever the pancreas (though

all of these are equally subject to the ordinary parenchymatous

changes characteristic of the fever), is attributed by Hoffmann to

the close and tough texture of the fascia enclosing the parotid,

whereby swelling of the confined gland producing extreme pres-
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sure more readily leads to severer inflammation. This destruc-

tive iiiflummation may also extend to neighboring parts
;
fistu-

lous tracts may extend down the neck, or we may have throm-

bosis of the veins, periostitis, suppuration of the masseter or

pterygoids muscles, or, finally, diffuse purulent infection and

septicaemia. The pus formed in these abscesses may find its

way to the surface, or may open into the external auditory

canal. The facial nerve, or some one of its branches, is some-

times involved in the destructive process, or it may be severed

by incisions made to evacuate pus, in either case leaving paraly-

sis of the muscles to which it is distributed.

According to Hoffmann, 16 cases of suppurative parotitis were found at Basle

among about 1,600 typhoid-fever patients, 7 of the 16 proving fatal. Parotitis

without suppuration occurred 3 times. In 15 cases the attack was confined to

one side, 9 times to the right and 6 to the left ; in 4 it was double.

Parotitis begins most frequently during the third or fourth

week, sometimes without producing any very marked symp-

toms, at first, in a patient who is lying very low. It is almost

alwaj^s confined to the most severe cases, and is a bad prognos-

tic sign
;
first, because it gives evidence of the probably advanced

degeneration of other organs ; and secondly, because in itself it

begets new fever and aids in exhausting the vital powers ; fur-

thermore, it may threaten life by the spread of its destructive

processes to neighboring parts, or by its other unfavorable con-

sequences.

Since the introduction of a systematic antipyretic treatment

the frequency of suppurative parotitis has greatly diminished.

Whereas, previously, one case occurred to every hundred ty-

phoid-fever patients, since the year 1872 (inclusive) but two

cases have occurred among 1,100 such patients. Both these cases

terminated fatally. This experience is well calculated to sup-

port our view that the changes commonly occurring in the sali-

vary glands during t}7)lioid fever, and whose excessive develop-

ment produces suppurative parotitis, belong to the class of

parenchymatous degenerations that are brought about by an ele-

vated temperature of the body.

The oesophagus is frequently the seat of catarrh, and occa-

sionally of aphthfB and diphtheria.
11
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One case is on record of softening of the oesophagus during life, in which the

appearances were similar to those in that rare ante-mortem condition called melano-

tic softening of the stomach. (Compare Hoffmann, 1. c. p. 171.)

II. Organs of Circulation.

The condition of tlie circulatory apparatus, and especially of

the heart, constitutes a feature of grave import in the complica-

tions and sequelae of typhoid fever, as it does also in the symp-
tomatology and prognosis of the simpler cases. Especially do
the results of degeneration of the muscular tissue of the heart

lead to manifold complications ; and this degeneration, to a

greater or less degree, exists in all severe cases of the disease,

without exception. Amongst other things, the diminution in

the propulsive power of the heart causes or favors hypostatic

congestion, as will be shown hereafter, as well as various inflam-

matory processes. This cardiac weakness, as before stated, is

also in part responsible for the tendency to disintegration which

is found in all tissues of the body. On the one hand, the nutri-

tion of various parts is interfered with, by reason of the small

amount of blood furnished to them ; on the other hand, the

diminished arterial tension in the smaller vessels renders it pos-

sible for quite moderate swelling of the tissues still further to

embarrass, or completely to arrest, the stream of the circulation.

Cardiac weakness, then, may be held responsible for part of the

causation in all necrotic or gangrenous processes, as, for in-

stance, in some forms of diphtheria of mucous membranes, in

bed-sores, etc.

It may, perhaps, seem strange that while general dropsy,

beginning in the lower extremities, is one of the most constant

symptoms of chronic degeneration of the heart, it very rarely

occurs, to such an extent, at least, as to attract attention, dur-

ing the height of the disease in typhoid fever. This may, possi-

bly, be in part because the evaporation of water through the

skin is increased above the normal standard during the height of

the fever ; it is also probable that oedema of the lower extremi-

ties would be more frequent if the patients were occupying an

upright instead of a recumbent posture. But the main ground
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for this difference undoubtedly is, that typhoid-fever subjects,

with well-marked heart degeneration, usually die too soon, from

paralysis of that organ, to permit of the development of general

dropsy
;
whereas, in those cases that recover, the fall of temper-

ature is soon followed by the return of at least an approximately

normal action of the heart. For that matter, though, I have met

with not a few cases in which a high degree of cardiac weakness

had persisted for quite a while, and in which, even at the height

of the fever, a slight, or even a considerable oedema of the legs

(without thrombosis) appeared. And finally, in cases where

considerable weakness of the heart' s action is experienced dur-

ing a long period of convalescence, decided dropsical appear-

ances, together with all the other results of interruption to the

general circulation, are common.

Occasionally a case appears in which, at the climax of the

disease, and when the heart-weakness has reached a high grade,

percussion betrays an extension of cardiac dulness towards the

right side ; some post-mortems, too, have revealed, in addition

to advanced degeneration of the muscular tissue, a notable dila-

tation of the right ventricle, more rarely, also of the left, no

cause for this enlargement, other than the degeneration, being

apparent. In one instance dilatation of the heart, which had

been diagnosticated during life, was found still to persist in the

second month of convalescence, when the patient died of peri-

tonitis. In the majority of favorable cases, however, the ex

tended area of dulness over the heart soon recedes.

Excessive cardiac weakness, especially when combined with

dilatation, often results in hlood-clots in the heart. Some of

these may be recognized as having been formed during life, by
their being so closely interwoven with the muscular trabeculse

or chordae tendinese
; others give evidence, by their firm adher-

ence, their color, and especially by the purulent degeneration

that has taken place within them, of having existed long before

death. By the breaking loose of portions of such thrombi in

the right side of the heart, embolism of the pulmonary artery

results
; while the same accident in the left heart produces

embolism somewhere in the course of the general circulation,

most frequently in the spleen or kidneys.
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Ordiuaiy venous thrombosis, most frequently met with in

the course of the crural vein, also depends on weakness of the

heart's action.

In the hospital at Basle 31 cases of thrombi in the veins of the lower extremities

occurred among 1,743 typhoid-fever patients, the majority being amongst men.

In most of them, thrombosis did not occur until during the period of conva-

lescence, in some few, however, as early as the third or fourth week. In 24 cases, 16

of which were in men and 8 in women, the thrombosis occurred 18 times in the

crural vein, 5 times in the saphena, and once in the popliteal. Thrombosis of the

crural vein took place twice on both sides simultaneously, 4 times on the right side,

and 12 times on the left.

The saphenous vein was affected once on the right side and 4 times on the left :

the thrombus in the popliteal was on the left side. Thus we have this accident

occurring 5 times on the right side to 17 times on the left; a circumstance which

may doubtless be explained by the fact that the left common iliac vein, being

crossed by the right common iliac artery, does not admit of as ready a flow of blood

as the vessel of the other side.

Venous thrombosis in typhoid fever presents the same fea-

tures and runs the same course as non-septic thrombosis in other

diseases. It usually terminates in recovery, and has but little

prognostic significance. Only two cases, out of thirty-one,

proved fatal, a favorable result which must undoubtedly be due

to the fact of the complication occurring so late in the disease.

In rare instances, thrombosis of the veins may cause death, a

portion of the thrombus becoming detached and producing

embolism of the pulmonary artery.

It was in this way that death was produced in the only fatal case that has occur-

red since I have been in charge of the clinic at Tubingen, during which time we

have treated but 24 cases of typhoid fever. The patient was admitted during the

third week of the disease. At this time there was very weak heart's action, and a

pulse that ran from 136 to 150. We had succeeded in modifying the high fever,

and in overcoming the danger of cardiac paralysis, when embolism of that branch

of the pulmonary artery that goes to the lower lobe of the right lung took place.

The embolus arose from a thrombosis of the right crural vein. It was accompanied

with extensive hemorrhagic infarction, and resulted in death.

Endocarditis and pericarditis are comparatively rare com-

plications or sequelae of typhoid fever.

In the case of one hospital patient, at Basle, who had been through a mild attack

of the fever, there arose, during convalescence, an endocarditis of the aortic valves,
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with extensive Wcarty growths, and perforation of two of the semilunar folds. Tho

results were, hemorrhagic infarctions in the kidneys and spleen, and double pleuro-

pneumonia, of which the patient died.

A milder form of endocarditis, without ulceration, is of more frequent occur-

rence.

During one year four cases of pericarditis, after typhoid fever, fell under my

observation, all of which recovered. Usually, however, they are more rare. Once

in a while, on post-mortem examination, a slight degree of pericarditis may be

found, which is, so to speak, accidental, and no part of the typhoid complication.

III. Respiratory Apparatus.

It has already been stated that genuine, simple caiarrli of

the nasal mucous membrane is one of the rarest occurrences,

both in the prodromic stage of typhoid fever, and during the

course of the disease, so that the presence of an ordinary, recent

"cold in the head" maybe considered as diagnostic evidence

against the existence of this malady. In point of fact, the

mucous membrane of the nose early shows a tendency to undue
dryness ; the secretion, if there be any, is thick, tough, and clot-

ted, often slightly tinged with blood. Catarrhal and ulcerative

processes, more particularly those that are diphtheritic in nature,

may, however, spread from the fauces and posterior nares to por-

tions of the mucous membrane of the nose.

Epistaxis is of frequent occurrence, taking place, most gen-
erally, within the first week of the disease.

During the years 1865 to 18G8, inclusive, the records of the Basle hospital show
1 07 cases of nose-bleed, among 1 ,420 typhoid-fever patients (7-i% per cent). Twenty-
one of the 107 died, although in only two of these could the profuse bleeding be
considered as the proximate cause of death. In one of them the coexistence of
lock-jaw prevented the effective application of a tampon

; after death, blood was
found in many of the alveoli of the lungs.

The posterior nares had to be plugged in 29 of the cases; in 14 there was also

hemorrhage from the bowels, and in 4 petechiae appeared on the skin. In 1 case
the nose-bleed was merely one amongst numerous evidences of a hemorrhagic aia-
thesis. In about half the cases the bleeding occurred within the first week. It is

most frequent amongst the young, no instance thereof occurring in patients over
40 years of age.

Under some circumstances diffuse diphtheritic and croupous
processes may extend into the laryn:^, and there produce deeper
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ulcerations and disturbances. The mucous membrane of tlie

tracliea, however, is rarely thus invaded.

Those laryngeal ulcers which are common in typhoid fever,

and which have been called typhoid ulcers, were formerly con-

sidered as analogous to the intestinal ulcers, and were thought

to depend on a specific typhoid infiltration of the laryngeal

glands. These are at present regarded as secondary changes,

resulting from a circumscribed "diphtheritic" infiltration of

the mucous membrane. Laryngeal ulcers are of comparatively

frequent occurrence. They are usually small, but may extend

both in breadth and depth
;
frequently a number exist at the

same time, and they may become confluent. They are most

commonly found on the posterior wall of the larynx, and hence

readily involve the posterior insertion of the vocal chords. They
may also be located on the epiglottis, especially on its lateral

edges, and there produce considerable disturbance. Ulcers of

the larynx may sometimes run their course without producing

any notable symptoms. At other times, when the vocal chords

are attacked, or even when the swelling which arises about an

ulcer extends to the chords, the voice becomes rough and hoarse,

or may even entirely lose its resonance ; sometimes a severe

cough is induced, or there may be the greatest difficulty in swal-

lowing. As a general rule, laryngeal ulcers do not in any way
affect the ordinary course of the disease, and, in favorable cases,

heal without leaving any evil consequences. Occasionally, how-

ever, they may lead to death, usually by producing perichon-

dritis laryngea or oedema of the glottis.

In 250 post-mortems Hoffmann found laryngeal ulcers present 28 times ; in 22

of these the ulcer had penetrated to and involved the cartilage. Four of the 28 had

died during the second week, 9 during the third, 5 during the fourth, and 10 from

the fifth to the eighth weeks.

Griesinger, after a comparison of many different reports, estimates that typhoid

ulcers of the larynx occur in about one-fifth of the fatal cases. In his own experi-

ence, they were present in 26 per cent, of the cases that died, being somewhat more

common with men than women. In one-third of the cases, they were found dur-

ing the period of infiltration and necrosis of the intestinal mucous membrane ; in

iwo-thirds during the period of ulceration or of commencing cicatrization.

Catarrh of the smaller bronchi is of such frequent occur
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rence in typhoid fever that one is justified in attaching thereto a

certain diagnostic significance. It usually develops itself about

the end of the first week, and is most pronounced in the inferior

posterior portion of the lung. In many cases it does not an-

nounce itself by a cough, nor by any subjective symptoms, and

is only discovered by auscultation ; at other times it is accom-

panied by a cough, with tough muco-purulent sputa.

Catarrh of the smaller bronchi often leads to disease of the

parenchyma of the lungs, especially to collapse of individual

portions of the organ, or to lobular pneumonia. The lobular

consolidations are sometimes only single, or occur in but small

number ; at other times they are quite numerous, and may be

crowded together in such manner as to produce distinct dulness

on percussion, or even sonorous rales and bronchial breathing.

Lobular pueumonia was found by Hoffmaaa to exist 38 times in 250 post-mor-

tems. Two of these subjects had died in the second week, 8 in the third, 7 in the

feurth, 6 in the fifth, and 14 at a later period.

Some changes that take place in the lungs are essentially

dependent on weakness of the heart' s action. Amongst these

may be reckoned, especially, hypostatic congestion and oedema.

When the force of the heart's action falls below the normal,

standard, the arteries are less filled and the veins more filled

than before, and this holds equally true of the pulmonary as of

the general circulation. Another prerequisite, however, to the

production of hypostatic congestion is, that the force of gravity

should exercise a material influence on the distribution of the

blood, and this can only come to pass when the heart' s action

and the arterial tension are reduced to a very low ebb. Then
blood accumulates at the most dependent portion of the lung,

and hypostatic hyperemia results ; the tissue of the lung is

often, at the same time, infiltrated and swelled, the capacity of

the alveoli is diminished by the overfilling of the vessels and
the swelling of tissue, and the last remnant of air is often

driven out by the effusion of free fluid
;
thus, part of the de-

pendent portion of the lung becomes entirely void of air, and
the condition known as splenization of the lung ensues. If an
inflammatory process now supervenes, leading to a sort of flabby
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hepatization, we have true hypostatic pneumonia. This term ia

often used loosely, and is applied to that condition which we
designate as splenization, in the production of which no true

inflammatory process has taken part. Hypostatic congestion

begins to develop itself as soon as the force of the heart is

notably reduced, which occurs usually during the thu'd week,

but often as early as the second. The more quietly the patient

has lain upon his back, and the more the alveoli have already

collapsed, as the result of feeble inspiratory effort and imperfect

expansion of the lungs, the earlier and the more readily will

certain regions become entirely devoid of air. The graver forms

of hypostatic trouble, interfering with the respiratory function

over considerable areas, are readily recognized by percussion.

Dulness over the lower posterior part of the lungs is most

likely to be due to this condition, when it exists on both sides

simultaneously, when it is accompanied by well-marked weak-

ness of the heart, and when it has developed itself gradually

and without any fresh exacerbation of fever.

Hypostatic congestion of the lungs aggravates the condition

of the patient, inasmuch as it interferes with the function of

respiration ; but its most important prognostic significance lies

in the evidence it furnishes of a high degree of cardiac weak

ness.

One hundred out of 1,420 typhoid- fever patients in the hospital at Basle, gave

evidence of the complication we are now considering : 50 of the 100 died. In 45 of

these the chronology was carefully kept, and showed evidences of the hypostatic

condition to have appeared during the first week in 9 cases, during the second

week in 10, during the third in 17, during the fourth in 4, and later than the fourth

week in 5 cases. In 35 cases in which Hoffmann found splenization of the lung

present, death had occurred in 6 during the second week of the disease, in 12

during the third, in 9 during the fourth, in 6 dming the fifth, and in 2 at a latei

period.

More or less extensive (edema of the lungs, often spreading

over a considerable portion of the organs, but most strongly

marked in the more dependent parts, is of common occurrence

in combination with other diseased conditions of the lung ; aside

from this, however, it is always to be found in cases where the

heart's action has been reduced to a very low ebb, for a con-
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siderable period, and has, at last, been gradually extinguished.

CEdema is often produced during the death-struggle, and must

then be regarded as a mere accident of no importance. Often,

however, it is of the greatest consequence, inasmuch as it consti-

tutes the only immediate cause of death. In fact, the way tliat

paralysis of the heart kills (when its approach is gradual) is

commonly by producing oedema of the lungs, and thereby suf-

focation. In accordance with this rule, Hoffmann found marked

degeneration of the muscle of the heart in all those cases in

which pulmonary oedema was the only demonstrable cause of

death.

The greater part of the hemorrhagic infarctions that oc-

cur in the lungs are indirectly dependent on feebleness of the

heart. Most commonly they depend on embolism of some

branches of the puhnonary artery, due to clots that have formed

in the right side of the heart and broken loose ; more rarely

they take their origin from a thrombus of the crural vein. The

embolus may also arise from a peripheral accumulation of in-

flammatory or ichorous matter, as from an extensive bed-sore,

from an inflamed parotid gland (though this is rare), from an

ichorous abscess within muscular tissue, from a peritoneal col-

lection, etc. It is very doubtful, in my mind, whether the

primary intestinal lesion of typhoid fever, even though the loss

of tissue be considerable, can ever lead to the formation of

emboli and to infarction of the lungs. I have never seen a case

where embolism was even suspected of having originated in this

way.

Sometimes but one area, or but few areas, of infarction are
found in the lungs, and then they may be large

; at other times
they are numerous and small. Occasionally it is impossible to

diagnosticate them during life, even when they are extensive
enough, or lie near enough together, to produce well-marked
dulness on percussion. In the absence of other distinguishing
marks, one cannot say positively what the nature of the con-
solidation is. In other cases the sudden rise of pleuritic pains,
the appearance of dark blood in the sputa, and the abrupt rise

of fever, without other apparent cause, may point towards the
diagnosis; especially when such weakness of the heart's action
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is present as to make the formation of clots probable, or otliei

morbid conditions exist which might easily produce emboli.

The changes which are likely to take place in hemorrhagic
infarctions depend, in part, on the nature of the embolus by
which they are caused. If the latter originates in a collection

of purulent or ichorous matter, the former is very likely to

undergo purulent degeneration or to result in circumscribed

gangrene of the lung, fi-equently surrounded by a pneumonic
zone, or accompanied by pleurisy. If, on the other hand, the

infarction results from a simple heart-clot, or from a simple

thrombus, of peripheral origin, it may terminate in absorption

and cicatrization. But even this latter class of infarctions may
eventually lead to extensive pneumonic infiltration in their

vicinity, and to pleurisy
;
finally, they may even become gan-

grenous, in which case we may suppose that the septic elements,

which Avere not contained in the embolus, were introduced with

the air in inspiration. Hemorrhagic infarction, which can be

recognized during life, makes the ^^rognosis decidedly more un-

favorable.

In 250 post-mortems Hoffmann found 15 cases of hemorrliagic infarction of the

lungs.

Lobular 'pneumonia constitutes a frequent and serious com-

plication or sequel of typhoid fever. It occasionally appears

under the form of ordinary croupous pneumonia, and presents

all the characteristics of the same on anatomical examination.

In the majority of cases, however, the infiltration is less mas-

sive and less firm, even when the tissue is entirely devoid of

air, and the (Edematous swelling of the lung tissue appears evi-

dently to have borne an important part in so completely expel-

ling the air. All grades of consolidation may be found, from

firm, tough hepatization to what is called flabby hepatization,

in which, on a transverse section, the granulations are found to

be smaller, less firm, and less prominent. This complication

supervenes most frequently at the height of the disease, that is,

during the second or third week. It may, however, occur later,

and especially during the period of convalescence. Finally,

there are cases where it appears very early,—during the first
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week,—SO tliat tlie patient comes under treatment presenting a

well-developed pneumonia. When pneumonia does not super-

vene until convalescence is well advanced, it is most likely to

follow the course of ordinary croupous pneumonia, and this is

the more likely to be the case the further the patient has

advanced towards recovery. Still, even then, as we often see in

persons debilitated from any cause, the disease may lack some

of its usually characteristic features, as, for instance, the rusty

sputa. Those cases in which the pneumonic symptoms are

developed at the height of the disease, or during early convales-

cence, usually have the type of secondary pneumonia, which

often shows itself only through an increase of fever, sometimes

with rigors, and through the physical evidences of infiltration.

The cough is often not perceptibly increased, the characteristic

sputa are lacking, and pain is often entirely absent, or very in-

significant. The same thing is true when this condition is de-

veloped very early in the disease, as during the first week. It

will often be impossible to determine, on the first examination,

whether one has a case of idiopathic, asthenic pneumonia before

him, or one of typhoid fever witli secondary pneumonia. These

cases of typhoid fever, with early and extensive inflammation of

the lungs, constitute a part of what has been designated as

"typhoid pneumonia" (pneumo-typhus), though this name has

been more frequently given to idiopathic, asthenic pneumonia,

with typhoid symptoms ; a state of things having nothing at all

to do with typhoid fever, and easily to be distinguished from it

on careful examination.

During the period extending from 1865 to 1868, 1,420 cases of tyjihoid fevei

were treated at the Basle hospital, and among tliese were found 52 cases of extensive

consolidation of the lung, not dependent on hypostatic congestion. Twenty-nine

of these, or more than one half, terminated fatally, and in the majority of them
pneumonia was the immediate cause of death. It must be remembered, however,
that amongst the extensive consolidations spoken of above, there were a good many
in wliich this was produced by the presence of numerous, closely aggregated lobular

infiltrations. Among 250 cases of death from the fever, Hoffmann found only

18 with actual lobar (croupous) pneumonia. Amongst those of the 1,420 who
.'ecovered, less extensive infiltrations not referable to hypostatic congestion, were
demonstrated to be present in 27 cases ; a good many ef these, no doubt, being
the suljjects of true lobular pneumonia.
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Gangrene of the lung follows hemorrhagic infarction, especi-

ally when the embolus, which produces the latter, has originated

from an inllammatory or ichorous source. This gangrene is very

likely to remain circumscribed. It may also originate in struc-

tures which are the seat of simple lobular pneumonia. Diffuse

pulmonary gangrene occasionally results from the breaking down
of a lobar infiltration, without previous consolidation. A high

degree of cardiac weakness seems to aggravate the tendency to

this condition. Diffuse gangrene commonly manifests itself by
the ordinary symptoms, while the circumscribed variety is fre-

quently not recognized during life.

During the six years extending from 1865 to 1870, the Basle hospital showed 14

cases of gangrene of the lung, among about 230 deaths. The importance of septic

influences in the production of gangrene, may be inferred from the fact that 8 of

the 14 cases observed during a period of six years, took place in the months of

September to, November 1865, the very time when the hospital was more over-

crowded than ever before or since.

Griesinger reports 7 cases of pulmonary gangrene in 118 post-mortems.

In exceptional instances, the tiuids infiltrated into the lung

are not absorbed, or only partially so. Chronic pneumonia then

remains, and sometimes persists, as such, for a long time, and

is eventually cured ; but at other times it terminates in pul-

monary phthisis. This happens most frequently with lobular

infiltrations, especially at the apices of the lungs ; the infiltration

into an entire lobe may also persist, either partially or com-

pletely, and afterwards become cheesy, and take on rapid degen-

eration, with the formation of cavities. Pulmonary phthisis is a

tolerably frequent sequel of typhoid fever ; it is impossible to

give exact figures with regard to its frequency, because in most

cases patients were discharged from the hospital and lost sight

of before it was developed. In individual instances, however,

they remained in the hospital until their death, from phthisis
;

while others, in some of whom the remains of pulmonary infil-

tration were evident at the time of their being discharged,

returned again with well-developed phthisis.

Mettenheiraer' states that he found 13 cases of pulmonary phthisis, as the sequel

' Beobachtungen iiber die typhoiden Erkrankungen der franzoeischen Kriegsgefan-

genen in Schweria. Berlin, 1872.
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of typhoid fever, in 38 cases of death, from this disease and its sequelae, among

the French i^risoners of war.

Once in a while general miliary tuberculosis follows in the

train of typhoid fever, either immediately or after some littU

time, and this without the existence of cheesy or destructive pro-

cesses in the lungs or in any other organ. Among the 250 post-

mortems reported by Hoffmann, this condition was found to exist

four times. I have also seen one such case in private practice.

Hoffmann considers the miliary tuberculosis to be developed by

the accumulation of broken-down cell-masses, which cannot be

absorbed, owing to the general depression and interference with

the circulation of fluids in the body. While we may admit that

these conditions aid in the development of tuberculosis, we can-

not suppose them to be responsible for the production of a speci-

fic disease such as this. My own presumption is, that the cases

under consideration occur in persons who have the specific poi-

son of tubercular phthisis lying latent within them, and that the

fever, with its sequelse, only serves as an exciting cause for the

development of these processes. This same theory, of the pre-

existence of the specific cause of disease within the body of the

patient, might be applied to many cases of ordinary ulcerative

phthisis, resulting from chronic pneumonia ; while in other cases

it is probable that the poison is introduced from without,

through the respiration, and finds a congenial soil for its main-

tenance and development in the infiltrated portions of lung
tissue.

Pleurisy, with more or less copious effusion, is a sequel of

not very rare occurrence.

It was observed in the hospital at Basle 64 times in 1,743 cases of the fever; 21

of the 64, or nearly one-third, terminated fatally. This great mortality, however,

iocs not correctly represent the influence of the complication on the death rate, for

in the reports of post-mortems, every case of pleurisy, however slight, is counted

;

while amongst those who recovered, there is no doubt that many a case of pleurisy,

with little or no eifusion, was overlooked. In some instances pleurisy was evidently

the cause of death
;
thus in one woman, in whom the fever had ran a mild course,

the plemisy which supervened terminated in empyema, which perforated inward
and caused extensive pneumothorax. In most of the fatal cases the pleurisy was
dependent on some affection of the lungs (as infarction, gangrene, pneumonia),
being independent of these only seven times out of twenty.
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As an appendage to the complications affecting the respiratory

apparatus, we may here consider disease of the thyroid gland.

Acute swcUiug of the thyroid took phice 15 times among over 1,700 patients. In

G of tliese, there was suppuration of a part of the ghiud. Suffocation seemed

imminent repeatedly, but all the patients recovered. It may be remarked that a

moderate amount of struma is very common amongst the inhabitants of Basle.

It has sometimes been supposed, tlie supposition being based

on d priori reasoning, that the use of the cold-water treatment

favored the development of pulmonary complications. I myself

believe, as the result of experience, that it is possible, in certain

rare instances, to encourage the development of some pulmonary

attack, as, for instance, pneumonia, by means of a very long-

continued and very extreme cooling down of the entire body,

including the internal organs. But, on the whole, experience

proves precisely the reverse of the above supposition to be true.

Affections of the respiratory apparatus occur rather more

rarely., and run their course with less severity, under the cold-

water treatment, than under any treatment which is not anti-

pyretic. This is true even of simple bronchial catarrh, which is

less likely to prove serious under the antipyretic treatment,'

though, on the other hand, it will be observed that the tendency

to cough is often increased for a little while immediately after

the bath.

Before the introduction of the cold-water treatment, we had

60 cases of lobar and lobular pneumonia, with 30 deaths, among

861 typhoid-fever patients ; since the introduction of cold water,

36 cases and 14 deaths, among 559 typhoid-fever patients. In

other words, the frequency of the complication, under the

former treatment, was 7 per cent., and the mortality 50 per

cent, of that ; under the cold-water treatment the frequency of

the complication is 6y\ per cent., and the mortality 39 per cent,

of that. The frequency of pneumonia, therefore, has diminished

but little, though the mortality has been reduced considerably.

Consolidations dependent on hypostasis were observed 64 times,

with 37 deaths, in 861 typhoid-fever patients, before the use of

' Compare the statistics of EagenbacJi : Aus der medic ixdschen Klinik zu Basel

Leipzig. 1868. p. 75.
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cold water ; and 36 times, with 13 deaths, in 559 such patients

after its use. The former frequency of hypostatic consolida-

tions, then, was 7j\ per cent., 58 per cent, of whom died
;
while

the present frequency is Gj\ per cent., of whom only 36 per

cent, die, both frequency and rate of mortality being reduced.

If we group together all cases of consolidation of the lungs,

whether of hypostatic or pneumonic origin, we can include the

statistics of two more years of cold-water treatment. We find,

then, before the introduction of the cold-water treatment, 124

cases of consolidation, with 67 deaths, in 861 typhoid-fever

patients ; after the introduction of this treatment, 96 cases, with

83 deaths, in 882 such patients. The former frequency of pul

monary consolidations, then, was 14j*^ per cent., 54 per cent, of

whom died ; the recent frequency, lOyV per cent., of whom 34

per cent, have died ; both the frequency and the ratio of mor-

tality being materially reduced.

Before cold water was used, 13 cases of hemorrhagic infarc-

tion occurred in 861 patients ; afterwards 3 cases in 882 patients.

Gangrene of the lungs was developed ten times in the former

list, and 4 times in the latter. Pleurisy appeared in the former

list, of 861, 35 times, with 14 deaths ; in the latter list, of 882,

treated with baths, 29 times, with 7 deaths, a notable diminution

in both frequency and mortality.

IV. The Nervous System.

Those disturbances of function of the nerve-centres, which
appear as the result of an elevation of temperature, have already

been discussed under the head of the symptomatology of uncom-
plicated typhoid fever. As long as these disturbances are con-

fined within ordinary limits, as to intensity and duration, they
cannot be called complications nor sequelae.

But disturbances of brain function present themselves every
little while, which cannot be attributed to the fever, and for

which another cause must be sought. It is often no easy matter
to determine whether such disturbances are simply febrile or
othenvise

; the points to be observed being, on the one hand, the
nature of the brain symptoms, and, on the other hand, the rela-
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tioii wliicli these bear to tlie temperature of the body and its

variations, due regard being x^aid to the characteristics of the

individual patient.

We have already noticed the various degrees of cedema of ilie

'brain that may exist, and that sometimes even lead to circum-

scribed spots of softening of the brain substance. This cedema

usually announces itself only by a very decided weakening of

the psychical functions
;
sometimes, however, a high degree of

cedema is found in persons who, during life, have presented very

severe brain symptoms. Such cases have already been narrated,

and it is only necessary- to add, here, that strikingly extensive

oedema of the brain was found in one case of trismus and in two

cases of severe general convulsions.

Among the grosser anatomical changes taking 23lace in the

brain, effusions of hlood are the most frequent. Degeneration

of the walls of the blood-vessels probably produces a predispo-

sition to this accident, which takes place most frequently at the

height of the disease. Moderate effusions of blood into the

meninges of the brain usually produce no marked symptoms

;

more considerable effusions produce the symptoms of compres-

sion ; while hemorrhage into the substance of the brain gives

rise, as a rule, to the symptoms of apoplexy.

These effusions may sometimes be of traumatic oiigin. Such was the case in a

patient who had fallen down stairs before his admission into hospital, and in another

who, in an unexpected attack of wild delirium, jumped out of the window. In

both cases there was effusion of blood into the cavity of the arachnoid, without any

injury of the skull having been sustained. In a third patient, who had also jumped

out of tlie window, the j^erivascular spaces over almost the entire surface of the

right hemisphere, were filled with blood. Aside from these, Hoffmann found

effusions of Ijlood within the cavity of the cranium eiglit times, most frequently

within the membranes. In one case the effusion was into the substance of the brain,

with extensive destruction of the latter ; in another it appeared as capillary hemor-

rhage passing into the stage of red softening. Death occurred only once during the

period of convalescence, in all the others it was at the height of the disease.

Acute meningitis occurs but rarely as the result of this

fever.

Hoffmann reports only 4 cases of acute meningitis in 250 post-mortems. In one

case, in addition to circumscribed pulmonary gangrene, he found multiple abscesses

of the brain, doubtless originating from the presence of emboli.
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It is by no means rare to note tlie presence of uncommon

psychical disturbances, without being able to demonstrate the

existence of any anatomical alterations in the brain which might

cause them. Sometimes these disturbances partake of the char-

acter of what are called diseases of the mind, and, in that case,

a state of psychical depression is most likely to exist. If these

conditions supervene after the entire abatement of the fever, the

prospect of recovery from them is favorable ;
sometimes this

recovery is very rapid, at other times more tardy. At the height

of the disease, however, the development of such symptoms, or

of any uncommon brain symptoms, must be looked upon with

alarm.

Diseases of the mind may make themselves manifest at a

late period of convalescence, or even long after apparent recov-

ery, and may throw the patient into a state of extreme exal-

tation, or into a state of mental depression. These mental

disturbances seem to be most frequent in persons having an

hereditary tendency thereto. They are not peculiar to typhoid

fever, but may occur after any serious febrile affection. Un-

doubtedly the elevation of temperature occurring in these dis-

eases, together with the alterations produced in the central ner-

vous system by this high temperature, bear a part in the pro-

duction of the mental disturbances ; sometimes merely giving an

opportunity for their development, sometimes serving as a pre-

disposing cause, and sometimes as the essential and fundamental

cause of the same. I have repeatedly seen cases of this kind

where confinement in an insane asylum was required for a time
;

in all of these the subsequent recovery was complete, and 1

learned of no relapses of the mental disturbance. Some instan-

ces of a less favorable termination are related by other observers.

Dr. J. Christian' presents us with the statistics of 114 cases of mental disease,

following acute diseases. Ninety-one of these recovered
;
only 4 died, and 3 of

these from causes not directly dependent on the mental disturbance. The duration

of the psychical difficulties was accurately noted in 81 cases. In 37 of these all

symptoms disappeared within 14 days (there are some cases included in this where

the delirium lasted but a few hours) ; in 6 the duration was between 14 days and

' De la folie consecutive aux maladies aigues. Archives Generales de Medecine.

1873.

12
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1 montli; in 19, between 1 month and 3; in the balance it was over 3 months.

Hereditary predisposition was noted in only 10 cases, but this is evidently too low

a proportion.

A condition of special interest, which sometimes develops

itself at the height of the disease, has been called by me irrita-

tion of tlie hrain with depression of temperature. Sometimes,

about the middle of the second week, at the height of the dis-

ease, in a patient who has had continuously high temperature

and the corresponding functional disturbances of the brain, the

brain symptoms suddenly assume an anomalous character
;
they

become such as to suggest meningitis ; or well-marked mental

disturbances appear, either partaking of the character of melan-

cholia or with maniacal tendencies, the pupils at the same time

often losing their sensitiveness to light. The striking feature of

this- condition, however, is that the temperature of the body,

which has thus far run its ordinary course, and has for the past

few days remained at about 104° Fahr. , or over, suddenly falls,

when the evidences of irritation of the brain appear, and, during

the continuance of these brain symptoms, fluctuates in an

irregular manner between 98|° and 100^° Fahr., or even between

97° and 102°. In favorable cases the brain trouble disappears in

a few days, or it may not be until a few weeks have lapsed, and

then the temperature rises again to a point corresponding to the

stage of the disease, and the regular order of things is resumed.

The number of well-developed cases tliat have fallen under my
observation of such irritation of the brain, with depression of

temperature, does not probably exceed eight or ten. It is a con-

dition most apt to supervene in grave cases, and the irritation of

the brain appears to result from the influence of a high tempera-

ture on that organ. The lowering of temperature which exists

during the continuance of irritation of the brain may, perhaps,

be most easily explained on the supposition that the controlling

nerve-centre, which presides over the regulation of temperature,

is itself involved in this irritation.

On the other hand, we may assume the existence of a dis-

abled or crippled condition of this same heat-controlling nerve-

centre, in those not very frequent cases which show an exces-

sive elevation of temperature, running as high as 107^° Fahr., or
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over. This liyperpyretic condition may, most commonly, be

looked for when a considerable degree of paralysis of the brain

is present (due to long-continued high temperature, or to other

causes), thus presenting precisely the opposite condition to that

of irritation with lowering of temperature. The extreme degree

of heat indicated above justifies an absolutely fatal prognosis,

and, in fact, death usually ensues in a few hours.

Aside from some instances in which the thermometer ran up to 108°, during the

death agony, one case of similar hyperpyrexia is on record in a patient who had

jumped out of the window during a fit of delirium. He afterwards gave evidence of

profound shattering of the nervous system, accompanied by a fall of temperature

;

this subsequently rose again, and, before death, reached 109° in the rectum. Post-

mortem examination revealed extensive hemorrhage into the cavity of the arachnoid,

and breaking down of the apex of the right anterior lobe of the cerebrum, without

fracture of the skull.

Every one is familiar with the danger of fainting fits, which

may occur either in the course of the disease or during con-

valescence, and are liable to supervene when the patients sud-

denly raise themselves from a horizontal to a vertical position,

and thus produce ansemia of the brain.* If the subjects of this

accident fall to the floor, the horizontal position is usually

enough of itself soon to restore the cerebral circulation. If,

however, they are in such a position that they cannot fall, as,

for instance, on the privy-seat, the danger is vastly augmented,

and death frequently results.

In the hospital at Basle, where every precaution is taken to prevent patients and

convalescents from getting up in this way, such fainting fits have, nevertheless,

occurred repeatedly, sometimes followed by alarming collapse. One woman, 48

years of age, who was recovering from a mild attack of fever, who was feeling well,

and had a short time before eaten a meal with evident relish, rose suddenly and

went to the water-closet, where she fainted, and in ten minutes she was dead. The

autopsy revealed nothing but extreme anaemia of the brain. A man who, owing to

a severe attack of fever, followed by extensive bed-sores, had been obliged to

maintain the recumbent position for months (in bed and in the permanent water-

bath), was attacked everj time, on his first attempts to sit up in an arm-chair, with

nausea and vomiting, followed by severe collapse and almost complete loss of con-

' Compare Ueber eine besondere Ursache der Ohnmacht und iiber die Regulintng

der Blutvertheilung nach der Korperstellung. Prager Vierteljahrschrift. Bd.LXXXIII.
1864. S. 31 fE.
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sciousness ; all this in spite of bis otherwise feeling well, and having almost regained

his former weight and strength. He was obliged to accustom himself very grad-

ually to the upriglit posture.

Finally, we may, in individual cases, encounter various other

disturbances of the nervous system as sequelae of typhoid fever,

the full enumeration of which would lead us too far.* There

are hemiplegias and paraplegias, some of which at least may be

supposed to be due to central causes ; besides cases of paralysis,

of anaesthesia and of hypersesthesia, confined within the domain
of individual nerves. The prognosis in such cases is usually

favorable, and it becomes more so in proportion as we are satis-

fied that no gross anatomical changes are at the foundation of

the functional disturbance.

V. Genito- Urinary Organs.

The usual alterations in the kidneys, consisting essentially in

parenchymatous degeneration, have already been noticed, and it

was stated at the same time that albuminuria frequently

occurs in the course of typhoid fever, but that this symptom
may sometimes be absent, even when a considerable degree of

degeneration exists. The albuminuria usually disappears soon

after the abatement of fever, and even the degeneration of the

renal epithelium seems to leave no lasting changes behind it.

Griesinger found albuminuria, at least the transitory form, in about one-third of

his cases ; and about the same proportion is reported by Murchison.

Acute Bright' s disease is occasionally developed as a sequel

of typhoid fever, appearing usually during convalescence, but

exceptionally during the continuance of fever. The urine is

heavily loaded with albumen (to the extent of one per cent, or

over), and usually contains some admixture of blood
; tube-casts

are found in the sediment, covered with epithelium, or fragments

of the same ; the secretion of urine is sometimes quite scanty,

and a moderate degree of dropsy sets in, frequently beginning

in the hands and face. Although the disease may last for many

' Compare //. Nothnngel. Die nervosen Nachkrankhciten des Abdominaltyphus.

Deutsches Archiv f iir klin. Medicin. Bd. IX. 1873. S. 480 fE.



LIEBERMEISTER.—TYPHOID FEVER. 181

weeks, or even for moiitlis, I liave yet to learn of an instance

where it has resulted in chronic Bright' s disease. Death may,

however, ensue through uraemia, or through oedema of the brain

or lungs. Immermann reports the cases of two patients in the

Basle hospital, who died of uraemia, the result of acute paren-

chymatous nephritis, during the year 1872, soon after their

admission to the hospital, aud during the height of an attack of

typhoid fever. In all the cases that I have seen myself com

plete recovery has followed. The frequency of the occurrence

of this acute Bright' s disease is by no means so great in typhoid

fever as it is after scarlatina ; it is even, in my opinion, more

rare in typhoid than after measles, pneumonia, or facial erysip-

elas.

Hemorrhagic infarctions in tlie Mdney constitute another

complication of the fever, occurring sometimes singly and some-

times in greater numbers. In the majority of cases, cicatriza-

tion takes place, the infarction seldom resulting in abscess.

This complication was met with but ten times in Hoffman's post-mortems. In

most of these degeneration of the muscular tissue of the heart was very considera

ble, and in several of them old, firmly impacted heart-clots were found. In sev-

eral, also, there were evidences of embolism elsewhere, so that the renal infarctions

could with justice be attributed to emboli originating in the left heart.

During convalescence I have occasionally seen an acute

catarrh of the Madder spring up with considerable violence, but
end in speedy recovery. Slight and transitory catarrhal mani-
festations, or symptoms of irritation and hyperesthesia of the

bladder, are quite frequent during convalescence. It should
also be mentioned that pyelitis and severe ulcerative forms of

cystitis sometimes appear as sequelae.

As regards the complications that affect the genitals, it may
be remarked, first, that any virulent ulcers existing upon them,
may, under the influence of a severe typhoid, result in extensive
destruction of tissue, as was proved in certain cases that have
already been narrated.

In men orchitis or epididymitis sometimes supervenes during
convalescence, without the previous existence of gonorrhoea.
All the cases that I ever saw ran a verv light course.
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Only 3 cases of orchitis are on record, in the history of 200 male typlioid-

fever patients, during 1869 and 1870. The statistics of the previous years arc not

accurate in this particular, but, as far as I can judge, the proportion is about the

same.

In women, the premature appearance of menstruation is not

uncommon, and sometimes other insignificant hemorrhages occur.

More serious metrorrhagia is usually dependent on the occur-

rence of labor or of abortion. The considerable loss of blood

accompanying abortion or premature labor may prove of advan-

tage, in so far as it often materially lowers the temperature, and

is followed by an amelioration of those symptoms which depend

on the pyrexia. As a rule, however, this improvement is only

temporary, and the subsequent condition of the patient is made
worse rather than better by the loss of blood.

In one case, under my observation, of an abortion with great loss of blood (about

a pound and a half), the temperature in the axilla fell from 104.5° Fahr. to 97.5°,

during twelve hours, the patient being at the time in a profuse perspiration. Her

general condition seemed excellent, aside from the weakness necessarily incident to

the case. She had lost all her despondency, and all feeling of being sick. But, in

the course of twelve hours more, her temi^erature had again risen to 104.5°. Never-

theless the case terminated favorably.

In two of those cases which died after labor or abortion, the autopsy revealed

ichorous degeneration of the inner walls of the uterus ; in several more, diphtheritic

endometritis was found.

In one instance serious hemorrhages were found in the ovaries, not dependent on

pregnancy or jjarturition
;

and, in another, purulent degeneration of one ovary

existed.

YI. SJdn, ConnecUm Tissue, Muscles.

Aside from the eruption of miliaria and roseola, ali-eady

described, various other exanthemata may appear.

Several authors describe an eruption, under the name of

tacTies Ueudtres or pelioma typhosum, consisting of larger or

smaller bluish-red spots on the trunk and on the extremities,

which may appear at any stage of the disease in both severe and

mild cases.' These may also be found in connection with other

diseases.

' Compare Mnrcliison, 1. c. p. 474, and Plate Y.—Oerhardt, Deutsches Archiv fiii

rdin. Medicin. Bd. XI. 1873. P. 4 ff.
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In some cases that I have seen, a diffuse erythema has ap-

peared, in the course of the first week, most commonly on the

neck and forearm, but sometimes on other parts. Occasionally

this has been so diffuse that it caused doubt for a little while,

especially when the patient had sore throat, whether one might

not be dealing with a case of scarlet fever. This eruption after-

wards disappeared, and the disease ran its ordinary course. So

far as I remember, these were all severe cases.

Erysipelas faciei most frequently occurs during convales-

cence ; seldom at the height of the disease. It may prove dan

gerous by producing renewed fever.

lu 1,420 cases of fever, at Basle, erysipelas appeared 10 times, all of which

resulted favorably. In two other patients, with severe bed-sores, erysipelas was

developed about the wounds. Griesinger has found erysipelas to occur in about

2 per cent, of the fever patients.

Herpes lahialis or facialis is rare, and in cases of doubtful

diagnosis may be considered as rather furnishing evidence

against the existence of typhoid fever.

In Basle, the presence of this eruption was more frequent than it usually is,

being found 5G times among the 1,420 patients (4 per cent.). In only two of these

could the herpes be attributed to the presence of pneumonia as a complication. It

appeared, at first, as if herpes attacked only the milder cases, and might thus be

considered as a favorable jDroguostic ; this was, however, not confirmed in the end,

10 of the 56 cases terminating fatally (18 per cent.), and only 11 running a mild

course.

Hemorrhages into the sJcin, true petechije, vibices, etc., are

most likely to exist in patients of a hemorrhagic diathesis,

though they occasionally appear in others.

In Basle they were observed 12 times in 1,420; three of these were subjects of a

general hemorrhagic diathesis ; these three, as well as two others, died.

furuncles and abscesses in the skin, in the subcutaneous

cellular tissue, in the muscles and the inter-muscular tissue, are

met with very often, most commonly at a late period of the dis

ease or during convalescence. They are most readily developed

at such points as have been subjected to continuous or frequent

pressure, as the back and buttocks, and may, under some cir-

cumstances, prove to be the beginning of bed-sores. Muscular
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abscesses are most frequent in the region of the glutsei and gas-

trocnemii muscles, less so in the latissimus dorsi or in other

regions.

Such abscesses were found at Basle 85 times among about 1,750 patients. In

one instance death was caused, at the end of three weeks, by the presence of a large

number of abscesses, larger and smaller. This was the only instance, however,

where they were the direct cause of death. In two cases that recovered, large pieces

of muscle were drawn out of abscesses in the glutasus maximus, which pieces,

although entirely separated from the surrounding tissue and somewhat degenerated,

were, on the whole, very well preserved.

Among the suppurative processes that are met with only in

exceptional cases, we may mention retro-pliaryngeal abscess,

periproctitis, and the like. Suppuration of the lympTiatic

glands, particularly those of the axilla, is quite common during

convalescence. I have never seen true pyaemia with multi-

ple metastatic abscesses, in a case of typhoid fever. It may
here be remarked that p^^femia is of very rare occurrence even

on the surgical side of the Basle hospital.

In a young girl, recovering from the fever, a large portion of the septum be-

tween rectum and vagina sloughed off in one piece ; the large recto-vagmal fistula

thus produced, healed and closed completely without an operation. A woman, 74

years of age, died in consequence of a large abscess between rectum and vagina,

which perforated into the rectum and led to jjrofuse hemorrhage.

Bed-sores constitute one of the most frequent and most dan

gerous sequelae of typhoid fever. They are developed by prefer-

ence, at those points which are most subject to pressure, in the

ordinary position of lying on the back
;
therefore, over the sa-

crum and the nates, sometimes, also, on the heels and the

shoulder-blades. If the patient lies on his side, the trochan-

ters and the crest of the ileum are most likely to suffer ; if on

his belly, the anterior superior spinous processes of the ileum

and the knees. There are patients in whom every spot that is

subjected to even moderate pressure becomes gangrenous
; thus

I have seen bed-sores situated on the elbows, on the back of the

head, on the ears, and on the cheeks. Bed-sores are correctly

defined as gangrene resulting from pressure. At the same time,

it must be remembered that patients not suffering from fever
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(nor from affections of the spinal cord), may lie abed for a long

time without developing any tendency to bed-sores ;
thus prov-

ing that ordinary pressure will produce bed-sores only when the

inliuence of the fever has especially predisposed the skin to gan-

grenous processes. The causative influence of the fever is

further demonstrated by the fact that, as long as high fever per-

sists, bed-sores usually refuse to heal, and continue to spread,

in spite of all therapeutical measures, whereas, with the abate-

ment of fever, they soon show a tendency to heal. Two instru-

mentalities combine to bring about this controlling influence of

the fever, to wit : the elevated temperature and the lowering of

the force of the ckculation. This last circumstance explains the

especial frequency of bed-sores in persons who have suffered

from intestinal hemorrhage, and the frequent coexistence of bed-

sores with hypostatic consolidation of the lungs.

In the lightest cases bed-sores consist in a mere superficial

loss of substance of the cutis ; in those of a graver character, the

skin and the subcutaneous cellular tissue are involved ;
while in

the worst the fascise are perforated, and the muscles themselves

implicated in the general breaking down of tissue. Over the

sacrum, the trochanters and the crest of the ileum, the ulcera-

tion often penetrates to the bone, and even sometimes involves

portions of the periosteum. Sometimes the destructive process

extends further in the deeper parts than on the surface, and

then we may see extensive undermining, with subcutaneous col-

lections of pus or ichor, I have seen cases where the connective

tissue and muscles had undergone ichorous degeneration over

almost the entire region of the back, while the skin was de-

stroyed only over the sacrum ; and others in which the trochan-

ters were denuded, and the destruction extended to a great part

of the muscles of the nates and thigh. The early history of bed-

sores differs with the different varieties. In the simplest cases,

the first thing observed is an erythema, appearing at the point

of pressure
; then the epidermis is loosened in spots, the cutis is

gradually encroached upon, and finally the ulceration penetrates

to deeper portions. At other times, the first manifestation con-

sists of furuncles, or little abscesses in the skin similar to furun-
cles, which do not heal after discharging, but extend, become
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confluent, and finally deepen. The worst form of bed-sores be-

gins with considerable spots or areas of hemorrhage. A bluish

spot is seen through the skin, and a corresponding firm, hard

swelling may be felt ; these are due to a hemorrhage into the

subcutaneous cellular tissue and deeper parts. The si)ot soon

afterwards becomes of a dark bluish red, and, within a few days

after the appearance of the first manifestations, a large portion

of the skin and the tissues beneath it are transformed into a

gangrenous slough, which rapidly continues to break down. A
rarer form than any of those hitherto mentioned is that where

an extensive dry gangrene appears at the points of pressure, the

skin and a part of the subjacent structures becoming black and

mummified.

There was a tendency among some of the older physicians to

look upon bed-sores as a favoi-able sign, rather indicative of the

attainment of a crisis in the disease, and they based this view

upon the well-known fact that improvement is very likely to

show itself about the time of their appearance. This, however,

is very easily explained ; bed-sores usually make their appear-

ance during the third or fourth week, at a time when the fever,

having already lasted long, has made a profound impression on

the system, but a time, also, when in the natural course of the

disease, a diminution in its intensity is to be expected, which

would no doubt take place even more surely in the absence of

these sores. This complication, indeed, is always a very unfavor-

able one, and it is the more so when, owing to its extension, it

becomes, itself, a new source of fever, and the fever thus pro-

duced in turn reacts on the sore and causes its still further en-

largement. A large number of patients, who have lived through

the fever, actually die from the effect of bed-sores and their

consequences. This complication is the more dangerous the

earlier it appears ; that is to say, the longer a high grade of fever

persists after its a^Dpearance.

Among 1,743 typhoid- fever patients at Basle, bed-sores appeared in 159 (O A, per

cent.). Fifty-nine of these died, being 37 per cent, of the number attacked. In 100

cases the period of the first appearance of the sores was carefully noted, being 25

during the second week, 30 during the third, 27 during the fourth, and 18 at a later

period.
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As this complication is so particularly dependent on tlie fever,

we should naturally suppose that systematic antipyretic treat-

ment would exert a marked influence in lessening its frequency

and moderating its intensity, and such, in fact, we find to be the

case. In 861 typhoid-fever patients treated before the introduc-

tion of the use of cold water, 88 had bed-sores, 3G of whom died.

In 882 cases treated with cold water, 71 had bed-sores, 23 of

whom died. In other words, the former record gives a frequency

of occurrence of lOyV per cent., and a mortality of 41 per cent, of

this number ; the latter record a frequency of 8^ per cent., and

a mortality of 32 per cent, of this number. These figures, how-

ever, do not illustrate the full benefit to be derived from the cold-

w^ater treatment, inasmuch as, under its use, it is especially the

frequency of the severe cases that is so materially diminished.

Gangrene of the s7an, at points where no pressure has been

brought to bear, is rather rare. Aside from those cases where

gangrene results from previously existing ulceration, I have only

met with four cases of partial gangrene of the skin of the toes.

The influence of defective circulation makes itself felt the most

in these peripheral parts. It must also be remarked that all four

of these cases occurred after the treatment with cold baths, and it

seems not improbable, as Jiirgensen ' also thought, with regard

to one of his patients whose toes became gangrenous, that the

contraction of the arteries produced by cold may have had a

share in causing the gangrene.

Falling ojf of the hair is one of the most common sequelae of

the fever, and may be considered the rule in severe cases. It

usually takes place from the fourth to the eighth week of conva-

lescence, and before it is complete the new hair begins to come

in, which is, at first, quite crisp and lustreless, but gradually

assumes a natural appearance.

After severe attacks the nails also show changes,' that part

of the nail which grew during illness being either dull and with-

out polish, or white, or more or less thinned. The bands or fur-

' Klinische Studien iiber die Behandlung dea AbdommaltyphuB mittelst des kalten

Wasser.s. Leipzig, 1866. S. 33.

" Compare A. Vogel, Die Niigel nach fieberhaften Krankheiten. Deutsches Archiv

fiir klin. Medicin. Bd. VII. 1870. S. 333.
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rows thus formed across the whole width of the nails naturally

move forward with the growth of the latter, and, by noticing

their position, one can make an approximate guess of the length

of the time that has intervened since the illness. The same

changes in the nails may also be found after other severe febrile

affections.

In consequence of the friability of the muscular tissue result-

ing from degeneration of the same, rupture of muscles is an

accident tliat occasionally takes place, often accompanied by
hemorrhage.

Hoffmann found 11 instances of rupture of the muscles in 250 autopsies; 6 of

these were in the rectus abdominis (twice being bilateral), the others in the trans-

versalis, pectoralis minor and psoas. It is possi1)le for the ruptured muscle, with a

somewhat extensive hemorrhage, to result in suppuration and death, such a case

being reported by Zenker (1. c. p. 93) as occurring with a rupture of the rectus

abdominis.

Those processes of suppuration within the muscles, whereby,

sometimes, large pieces of muscle are, as it were, dissected out

and thrown off, have already been noticed. Zenker agrees with

me in the opinion that the previous degeneration of the muscle

plays an important part in the production of these abscesses,

VII. General Disturbances.

It is by no means a matter of surprise, in view of the exten-

sive lesions that have existed in the intestinal canal and the

mesenteric glands, to say nothing of various other disturbances

of the body, that, in many cases of recovery from typhoid fever,

a long time should elapse before the general nutrition of the

body is restored to its normal standard. Still, in almost all the

cases that terminate favorably, the general health is gradually

completely restored. A very singular phenomenon is presented

by the fact that, once in a while, a person who has gone through

a severe attack of the fever entirely changes his constitution

;

that is to say, one who was formerly lean develops a permanent

tendency to corpulence, or mce mrsd, or the temperament and

disposition are entirely changed. When we consider the exten-
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sive disturbances tliat take place in almost all organs of the

body, during the course of the fever, perhaps such changes ol

constitution, resulting therefrom, ought not really to surprise us
;

but in view of our limited knowledge of the causes that underlie

variations in constitution, it is at least certain that these phe-

nomena are beyond our comprehension.

It sometimes happens that a patient does not return to his

ordinary standard of health and nutrition, but that the typhoid

condition is followed by one of progressive marasmus. Thisiis

especially the case in very old people, in whom, perhaps, a pre-

viously existing marasmus senilis is accelerated in its progress

by the fever. Aside from these, however, it must be admitted

that cases of marasmus following typhoid fever, without any

special local disease, are to be ranked as amongst the greatest

rarities.

Careful examination will usually detect the cause of the pro-

gressive atrophy in a newly developed pulmonary phthisis, a

hidden centre of suppuration, or an inflammatory process in

some internal organ, and even if such are not capable of demon-

stration, the persistence of fever indicates that local mischief is

going on somewhere. I do not remember having seen a single

instance where simple, general marasmus, without any local dis-

ease, ever led to death, though I do not mean thereby to deny

that such a thing might happen.

One of the most pernicious of the general disturbances is the

liemorrliagiG diathesis, which occasionally develops itself at the

height of the disease. Its manifestations consist in a general

tendency to bleeding ; so that, in addition to petechia and

ecchymoses of the skin, there are hemorrhages from the mucous
membrane of the stomach and bowels, nose-bleed, oozing of blood

from the gums, haemoptysis, hsematuria, ecchymoses on the

serous surfaces, hemorrhage into serous cavities, meningeal and
cerebral hemorrhages, etc.

It is customary to attribute the hemorrhagic diathesis to what

is called dissolutio sanguinis. A more proximate cause may be

found in diseased conditions of the smaller blood-vessels, and
especially in the extensive degeneration of the same, which, how-
ever, does not exclude the theory of original blood-changes, lying
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at the foundation of these degenerations. The highest degree of

asthenia usually exists, or is soon developed, and death speedily

ensues with evidences of paralysis of the heart.

The general hemorrhagic diathesis, fully developed, only showed itself three

times at Basle. Lighter degrees of it, manifesting themselves by a special tendency to

bleeding at the nose, from the gums, the bronchial tubes, the bowels, etc., are more

common, and may also materially increase the gravity and danger of the original dis-

ease.

|k^ VIII. Relapses.

We have already seen, in a previous chapter, that it is not

uncommon during the course of typhoid fever for the disease to

take a fresh start, accompanied with new infiltration into the

lymphatic apparatus of the intestine and the mesenteric glands,

and with an increase of fever.

If such a train of events transpires after the disease has run

its course, that is, after the patient has been entu-ely free from

fever, it is to be regarded as a genuine relapse. It is often diffi-

cult to determine, especially at first, whether a new onset of fever

is due to a relapse or to some local affection, and it is at least

advisable not to pronounce it a relapse until one has convinced

himself, by the most careful examination, of the absence of any

demonstrable complication. The characteristic manifestations of

typhoid fever often reappear again later, more or less decidedly,

and then a positive diagnosis is easily made.

For those brief paroxysms of fever which are not relapses,

and not dependent on any local disease, it may be as well to

adopt the name given them by Biermer, who calls them "after-

fever."

The course of a relapse corresponds with that of a regular

attack of the fever, except that it is usually shorter. Thus the

temperature in the onset rises more rapidly. Roseola and swell-

ing of the spleen occur sooner, and the entire duration of the

fever is more brief. Accordingly, the prognosis is, in general, bet-

ter, though, on the other hand, the circumstance that the patient

is enfeebled by the previous attack, makes it less favorable.

In the hospital at Basle, 1,743 typhoid-fever patients had 150 relapses; Vnv.j

occurred, thcrefoi-e, in 8,-V, per cent, of the cases. According to a collection of cases
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made by Gevhardt/ from reports of epidemics, it appears that in 4,434 cases of

typhoid fever there were 280 relapses ;
or G h per cent. Biiumler ' had 8 relapses m

73 cases of the fever, that is, about U per cent.; Biermer' only 37 unequivocal

relapses among 1,138 patients, or 8-,% per cent. Among the 150 cases reported at

Basle, 4 were instances of double relapse; among the 280 of Gerhardt, 13 were

double.

Taking 111 of the cases that occurred at Basle with simple relapse, the fever was

of longer duration during tlie first attack than during the relapse in 68 cases
;
m 6

the duration of the two was alike ; in 37 cases the fever lasted longer with the

relapse than with the original attack. According to a somewhat loose estimate,

it was considered that the original attack, in these 111 cases, might be reckoned as

mild in 29 of them, as severe in 82 ; the relapse was mild in 47, severe in 64, seven

of whom died. The period of freedom from fever, between the first attack and the

relapse, lasted 4 days in 27 cases, from 5 to 7 days in 17 cases, from 8 to 14 days in

35 cases, 15 days or over, in 32 cases.

The same complications and sequelfc are liable to occur vrith relapses as with the

original fever. In 115 relapses at Basle, intestinal hemorrhage occurred 4 times;

perforation, twice; thrombosis, once; consolidation of the lungs, 9 times; epis-

taxis, 7 times; bed-sores, 4 times ;
abscesses, 5 times; petechia?, 3 times.

The opinion has repeatedly been advanced, that relapses are

more frequent under the cold-water treatment. In Basle, before

the introduction of this treatment, 861 typhoid-fever patients

gave us 64 relapses, or Ty^ per cent., 2 of which were fatal ; after

the introduction of this treatment, 882 typhoid-fever patients

gave 86 relapses, or 9yV per cent., 10 of which proved fatal. It

appears, therefore, that the proportion of relapses and the num-

ber of deaths are both actually increased under the use of cold

water. It does not, however, necessarily follow that this treat-

ment favors the occurrence of relapses. In the first place, before

the introduction of this treatment, many more typhoid-fever

patients died in the first attack of the disease ; we should, there-

fore, only employ those cases for statistical purposes in which

the patients have survived the first attack, these being the only

ones in which a relapse is possible. Adopting this plan, the dif-

ference at once diminishes ; we find 9 per cent, of relapses before

the use of cold water, and 10j\ per cent, after its use. And when

» Deutsches Archiv fur klin. Medicin. Bd. XII. 1873. S. 8.

' Deutsohes Archiv fur klin. Medicin. Bd. III. 1807. S. 393 fE.

' S. 0. Fleiscld. Ueber Recidive und Nachfieber beim Abdominaltyphus. Dissertar

cion. Zurich. 1873.
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we take into consideration the fact tliat it is just in the severe

cases, wliicli would die without the antipyretic treatment, that

the greater number of relapses occur, perhaps the difference may
entirely disappear. It is difficult to determine even what degree

of weight should be attached to the circumstance of the greater

mortality of relapses under the cold-water treatment. One of the

ten cases of death reported after the introduction of this treat-

ment, had been carried through his first attack without the use

of the cold baths, and should, therefore, have been placed in the

other group. And, seeing that the relapse is most likely to take

place in the graver cases, the difference in mortality might be

accounted for by the survival, under antipyretic treatment, of a

larger number of these graver cases, after the first attack. The

question, therefore, whether the use of cold baths favors the

occurrence of relapses, is a considerably complicated one, and

one to which the facts now in our possession do not enable us to

give an unequivocal answer. At present the probability certain-

ly seems to be in favor of the affirmative of the question, the

more so as it appears that the frequency of relapses is greater in

proportion as the antipyretic treatment has been the more sys-

tematically employed. If we take the reports of the years 1869,

1870, and 1872, at Basle, we find, among 467 typhoid-fever

patients systematically treated with cold baths, 33 deaths, and

55 relapses, 6 of which were fatal ; the frequency of relapses,

therefore, counting only those patients who had survived the

first attack, was in the proportion of 12yV per cent., as against 9

per cent, before baths were used. The higher rate of mortality

among the relapses is of so much the greater import, in view of

the fact that the relapses, too, were treated antipyretically,

which ought rather to have given us a lower death-rate.

Biermer (1. c.) has also found the frequency of relapses increased since the intro-

duction of cold baths. Leichtenstern/ on the contrary, met with only 4 cases of

undoubted relapse among 243 patients so treated.

As the course of a true relapse is essentially the same as that

of a primary attack of typhoid fever, and especially inasmuch

' TTfiher Abdominaltyphus. Dissertation. Miinchen, 1871. S. 36.
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as the same alterations are produced thereby in the intestines,

the mesenteric glands, the spleen, and the skin, there can be no

doubt that the same poison is present in both instances, develop-

ing itself and working in the body in the same way. Where

this poison comes from, is still an open question.

It has been held that all relapses depend on a new infection,

and if the patient, during his illness, remains at the place where

he originally acquired the infection, it is certainly possible that

he may have been again poisoned from the same source. Fur-

thermore, if the first attack was of quite brief duration, and

the second very soon followed, it may be possible, in view of the

long period of incubation of this disease, that the second infec-

tion took place before the first outbreak of fever. But in many

cases none of these conditions exist. When a patient, on being

first attacked, is transferred to a hospital, where all sources of in-

fection are most carefully guarded against ; when he there goes

through the regular course of typhoid fever, lasting its usual

time
;
when, after being entirely free from fever for one or more

weeks, he then becomes the subject of a relapse, it is certainly

in the highest degree improbable that this relapse is due to a

new infection. Such were precisely the conditions presented by

the great majority of the patients at Basle. We are, therefore,

forced to the conclusion that relapses are usually due to the

same infection that caused the original attack. Part of the

poison, then, must have remained latent somewhere in the bod}'',

not developed during the first attack, not destroyed nor ex-

pelled, and not beginning to mature and to assert itself until

afterwards. If relapses are more frequent under antipyretic

treatment, it seems natural to conclude that this treatment in so

far interferes with the normal course of the disease, as to retard

the development, destruction, or expulsion of the poison as a
whole, or entirely to prevent these changes in a certain portion

of the poison.* Gerhardt (1. c.) makes a statement of consid-

erable interest as bearing upon this theory, viz., that in many
cases in which a relapse takes place the enlargement of the

spleen is not at all diminished during the non-febrile period that

' Compare Li/idwzinn, Ueber Typhus-Recidive und Typhus Infectionen. Aerztl. lu-

telligeiizblatt 1873. Nos. 15 und 16.

13
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intervenes between the original attack and the relapse. In many-
instances relapses are brought on by indiscretions in diet, espe-

cially by over-eating or indulging in indigestible viands ; and
sometimes by getting up too soon. But they also occur under
circumstances where all indiscretions and over-exertion are most
carefully guarded against, as, for instance, in a hospital. As a
matter of course, the injury produced by any such means can
only serve as an exciting cause to the processes that follow,

stimulating the development of germs which would otherwise

have remained dormant for a time, or which might even have
been eliminated from the body.

TREATMENT.
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PEOPHYLAXIS.

We are already familiar with a good many examples of what

prophylactic measures can accomplish in the prevention of

typhoid fever, and it is to be hoped that our knowledge of this

subject will soon be greatly extended. Properly speaking, the

study and enactment of prophylactic measures belong within the

domain of Public Hygiene, or State Medicine, and typhoid fever

is one of the diseases best calculated to test the efficacy of what-

ever precautionary enactments may emanate from that source.

The ways and means by which we are able effectively to pre-

vent the rise or spread of this fever may be dii-ectly deduced
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from what has been stated in a previous chapter, with regard to

its etiology, so that we shall here content ourselves with a refer-

ence thereto and the addition of a few practical details.

It may be stated in general that prophylactic measures will

be effective just in proportion to the strength of our belief in the

material nature of the typhoid poison, and in the possibility of

destroying it or preventing its spread. Here, as elsewhere in

therapeutics, half-way measures, such as are likely to be em-

ployed by those who have but little faith in their efficacy, yield,

not half-way results, but no results at all.

A sufficient method of preventing the occurrence of an epi-

demic of this disease, in a place where it had never existed,

would be to guard against the introduction of any cases from

without. This, however, cannot be practically carried into

effect ; and as the fever is already endemic in almost all large

places, and especially in all cities, it is, of course, entirely inap-

plicable to them. A measure of the greatest importance, how-

ever, for small places where the malady is not yet endemic, and

for individual houses and groups of houses in larger places, is,

to a certain degree, to isolate any case of the fever that may be

imported, both for the purpose of preventing the spread of the

same and of guarding against the establishment of a centre of in-

fection. By this it is not meant that the individual himself shall

be isolated, as in case of small-pox ; this is neither necessary nor

would it answer the purpose ; the only essential point consists in

the proper treatment of the dejections. These must be disin-

fected in the most thorough manner, and should hy no means be

thrown into privy-vaults, upon dunghills, or other similar places.

As a rule, I have a porcelain bedpan used, the bottom of which is

strewed, each time before being used, with a layer of sulphate of

iron
;
immediately after a passage, crude muriatic acid is poiired

over the fsecal mass, as much as one-third or one-half of the bulk

of the latter being used for that purpose.

Where it is practicable, the contents of the bedpan should
be emptied into trenches, dug anew every couple of days, and
filled up when discarded, care being taken that they are not

located anywhere in the vicinity of wells. Where nothing else

can be done, the dejections will, of course, have to be emptied

«



196 PEOPnYLACTIC MEASURES.

into the privy-vaults, in which case they should be even more
thorouglily covered with the crude acid. Any of the under-

clothing or bed-clothing that is soiled during stools should be

immediately immersed in water, or in a solution of chloride of

zinc, and should be thorouglily boiled within twenty-four hours.

I have employed this same method with cholera patients who
were admitted to the hospital (exercising the same care with the

matters vomited), and no spread of the disease ensued. If the

physician is supported by tolerably intelligent attendants, he

may give the fullest guarantee that no extension of the malady
will ensue from a single case.

When an epidemic exists, or in places where typhoid fever is

constantly present, the points that should receive the greatest

attention are those that relate, first, to drinlcing-water, and

second, to primes.

The importance of securing drinking-water which is guarded

against every possibility of infection, is getting to be so gene-

rally recognized, that the time is probably not far distant when
every city with any enterprise or public spmt will see to it that

it is thus supplied. At present, however, and until this is the

case, the utmost vigilance must be maintained to avoid impuri-

ties. Suspected wells should be closed by the police, the public

should be warned against the danger of using unsafe or sus-

picious water, without having first boiled it. It may here be

remarked that even the use of artificial mineral-waters gives no

guarantee of security, since every sort of well-water may be em-

ployed in their preparation, without any previous purification.

As regards the ultimate removal of f£ecal matter, there can be

no doubt that the best method in use, thus far, in a sanitary

point of view, is a thorough system of sewerage properly flushed

with water. The extensive statistics of numerous English cities

abundantly prove that the frequency of the occurrence of

tyj^hoid fever is materially reduced by the adoption of effective

and systematic flushing of the sewers. But it is generally con-

ceded that this method is not practicable under all circum

stances and for all places, and that a thorough system of sewer-

age, without the necessary water privileges, is also worth much

in a prophylactic point of view.
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But where, as is thus far the case in almost all German cities,

neither the one nor the other method is thoroughly carried out,

much can still be done to suppress an epidemic that is just be-

ginning, or to restrict the limits of one that is fully developed,

by the frequent emptying of privy-vaults and thorough disinfec-

tion. In the fall of 1867, when cholera was widely spread in

Zurich, the city of Basle inaugurated the most complete and

systematic method for the disinfection of privies, the flushing

and disinfection of sewers, etc. At all taverns, boarding and

lodging houses, schools, etc., the labor of disinfecting was done

by men appointed by the police, and it was repeated daily
;
and

all privies in private houses were similarly cared for by the

police once or twice a week, irrespective of whether those living

there used disinfectants about them or not. The city remained

free from cholera, although constantly maintaining the most

lively intercourse with Zurich, and with a number of other

places where cholera prevailed ; but of course it cannot be posi-

tively determined whether such immunity was due to the pre-

cautions taken, or was merely the result of chance. During this

period, however, the frequency of typhoid fever was also nota-

bly diminished. During the six months from November, 1867,

to April, 1868, only thirty typhoid-fever patients were admitted

into the hospital
;
whereas, taking the average of the preceding ten

years, the number usually admitted during these six months

was one hundred and thirty.

The same points that are to be observed in larger epidemics

should also be kept in view in house-epidemics, or wherever a

number of cases of any disease occur that indicate the existence

of some centre of infection. If careful and thorough search is

made, we shall be able, in the great majority of cases, to deter-

mine, with more or less certainty, on the original source of in-

fection, and to institute measures for the removal of the same.

SPECIFIC TREATMENT.

Inasmuch as typhoid fever is a disease which is generated by
a specific poison, the supposition that a specific antidote might
exist, and the consequent search for the same, are not as absurd
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as people tliouglit tliem during that period when all therapeutic

wisdom was supposed to have culminated in the expectant plan

of treatment. The fact that other specific diseases, such as

syphilis and those of malarial origin, are cured by specific

means, and that, furthermore, many parasites are killed in the

same way, justifies the hope that farther search and investiga-

tion will succeed in discovering other specific remedies for given

diseases. But we certainly have a right to demand that in this

search for specifics, as well as in all other scientific investiga-

tions, due caution and good judgment be used. The opposite of

this has so often been the case, so many articles have been her-

alded as specifics, because some one had treated a few patients

with them, who didn't happen to die, that every claim of the

kind is received with a certain degree of justifiable skepticism.

Most of the means that have been recommended as sure cures

of typhoid fever, hardly retain even a historical interest. Thus

venesection, with which it was long believed that the fever could

be cut short, is now hardly ever employed. The same is true

of emetics. No educated physician, nowadays, expects a cure

from the use of clilorine-water or the mineral acids. Neither sul-

j)hate of magnesia nor carbolic acid have given any uniformly

successful results. The fever cannot be aborted by the use of qui-

nine and digitalis, as was claimed in France, nor by quinine alone,

even when given in very large and frequent doses. The admira-

ble investigations of Binz did well-nigh establish the claim of

quinine to be considered as a specific in all infectious diseases.

Except in malarial diseases, however, it appears that this influ-

ence, if indeed it does exist, cannot be obtained short of doses

that may not be used with the human family. My own experi-

ence, at least, after treating more than 1,500 cases with quinine

in doses that would formerly have been considered as dangerous

to life, gives no results that would indicate any specific infiuence

of this drug over typhoid fever, nor any power to cut the fever

short at any stage. The same thing may be said with regard to

the cold-water treatment. At the same time, quinine, digitalis,

and the abstraction of heat by cold baths are among the most

important antipyretic agencies, and are positively indispensable

to the effective treatment of the fever.



LIEBEEMEISTER.—TYPHOID FEVER.

Amongst all the remedies of wMch I Ccan speak from personal

experience, there are but two whose specific influence over

typhoid fever I would not positively deny, and these are iodine

and calomel.

The treatment of this disease by means of iodide of potassium

has been repeatedly advocated by Sauer ' since the year 1840.

Other physicians, here and there, tried a similar method, but, on

the whole, his recommendations seem to have attracted the atten-

tion of the profession but little. In the year 1859, Magonty'

claimed the treatment with a solution of iodine and iodide of

potassium as new and original, and von Willebrand ' advanced

the same claim in 1866. The latter used a solution of one part

iodine, two parts iodide of potassium, and ten parts water, giving

three or four drops in a glass of water every two hours. I have

used iodine in this form myself ; also sometimes in the form of

iodide of potassium, in doses of a scruple to a drachm during the

twenty-four hours.

In more than 200 cases in which I used it, as above, the iodine

did not produce any marked effect on the course of the fever.

Neither the diarrhoea nor the intestinal symptoms generally

seemed in any degree the worse, and in some cases they seemed

even to be improved thereby. No effect was apparent on the

mucous membrane of the respiratory apparatus
;
coryza never

occurred, except in one very light and abortive case ; neither was

an unequivocal iodine eruption ever seen. The temperature

showed no well-marked departure from the ordinary course. In

fact, looldng at the individual cases, as they occurred, it was

impossible to recognize any distinct effect from the iodine. But
the mortality was notably less than in those cases treated at the

same time, and in all other respects in precisely the same way,

without the use of iodine. This certainly argued in favor of

the beneficial effect of the remedy. The question of its value can

only be satisfactorily determined by further systematic compari-

sons, at some point where a large amount of material for observa-

> Schmidt's Jahrbiicher. Bd. XXVIII. S. 150. Bd. XXXVIII. S. 350. Bd.

CXVII. S. 112.

" Nouveau traitement de la fievre typhoide. Paris, 1859.

' Virchow's Archiv. Bd. XXXIII. S. 517.



200 CALOMEL TREATMENT.

tion is at hand. An accurate comparison of those cases treated

with, and those without, iodine was begun by one of my students,

but unfortunately not carried out.

Calomel, in large doses, used to be given in tj^phoid fever,

chiefly because a vigorous antiphlogistic was supposed to be

needed, in view of what was considered the inflammatory charac-

ter of the intestinal trouble. For this reason also, early in the

disease, general and local bloodletting were combined with it.

Although used and recommended by several physicians towards

the close of the last century, and especially during the second

decade of our own, this method of treatment did not attain

much popularity until recommended by Lesser, * in 1830, after

which it was adopted by Wolff, Sicherer, Taufflieb, Schonlein,

Traube, Wunderlich, and many others. Lesser and his immedi-

ate followers gave doses of a scruple, repeated daily ; afterwards

smaller amounts were given, such as ten grains, and even as

small as five. Almost all observers, who have treated a large

number of cases this way, are unanimous in claiming favorable

results, and most of them believe that it has an influence in

shortening the duration of the disease.

I have usually given calomel in doses of half a scruple, and

afterwards of seven and a half grains, so as to administer

three or four such doses in the course of the twenty-four hours.

The first increase of the diarrhoea soon subsides, and afterwards

it seems to be less. The mouth was, as a rule, affected only in

those cases where it was deemed necessary to repeat the dose on

successive days, and never to such a degree as to produce any

serious inconvenience. In most, but not in all cases, the admin-

istration of the first doses was followed by a distinct but transi-

tory lowering of the temperature, an observation also made by

Traube and Wunderlich. On comparison of 200 cases treated

in this way, with a larger number treated without calomel,

but otherwise precisely alike, it appears that under the calo-

mel treatment the rate of mortality was decidedly lower. The

statements of the older observers were also confirmed in this,

^ Die Entziinduug tmd Verschwarung der Schleimhaut des Verdauungskanales ala

selbststandige Kranldieit, Grundleiden vieler sogenannter Nervenfieber etc. Berlin,

1830. S. 409 ff,
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that when calomel was given early a strikingly large number

of cases ran a much shorter course, whereas in others there was

no shortening of the period of the disease. No light has, as yet,

been thrown upon the question of why calomel should shorten

the career of one case and not of another. It has been conjec-

tured that perhaps the way in which the poison is taken into the

body may have something to do with it. At all events, the hope

that we might be able to cut short every case of the fever, by

the early administration of this drug, is not confirmed. One

patient, under treatment for syphilis, who was taking eight

grains of calomel morning and night, became the subject of a

severe attack of typhoid fever during this very time. Since the

favorable effect of calomel on the large majority of cases was

demonstrated, I have given this medicine, with but few excep-

tions, to every case of the fever admitted before the ninth day of

the disease. I usually give three or four eight-grain doses dur-

ing the first twenty-four hours. After having employed this

method, now, on about 800 patients, I still feel that I have every

reason to continue it and to recommend it to others.

The statistics relative to the effect of iodine and calomel are based on the obser-

vation of 839 cases, a part of which were treated with iodine, a part with calomel,

and a part with neither, the rest of the treatment being exactly alike in all of them,

and consisting in the employment of a partial antipyretic method.' The results,

as regards the rate of mortality, were as follows

:

Number Treated. Number Died.
Perccntatre of

Mortality.

Total

377
223
239

69
26
35

18.3

11.7
14.6

839 130 15.5

We have, therefore, an average mortality of 13.2 per cent, micler specific treat-

ment, as against 18.3 per cent, under that which is non-specific, the two groups being

otherwise handled precisely alike ; and under the use of calomel we have the

remarkably low death-rate of only 11.7 per cent.

' Bericht iiber die Eesultate der Behandlung des Abdominaltyphus in Spital zu

Basel. Deutsches ArcMv fiir klin. Medicin. Bd. IV. 1868. S. 413 flE.
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These figures, however, are not to be accepted, without further scruthiy, as repre-

senting the entire result. For, although cases, as they came in, were, on the whole,

distributed to the different groups without favor, yet it was unavoidable that such

as were admitted to the hospital in an entirely hopeless condition should more fre-

quently fall into the category of tliose non-speciflcally treated. To compensate for

this, on the other hand, the great majority of those in whom the disease ran so mild

a course that they hardly needed any treatment from the beginning, also fell within

this category. These circumstances, however, demand a more specific inquiry. We
may consider that we have pretty certainly included all cases considered hopeless

from tlie beginning, if we expunge such as died within six days of tlieir admission

to hospital. We should then have the following results

:

No. Died.
Percentage of
Mortality.

355 47 13.2

216 19 8.8

229 25 10.9

It appears, then, that no great change is produced by eliminating the more raj^idly

fatal cases.

If, on the contraiy, we include these and leave out the lightest ones, we have the

following table

:

No. Died.
Percentage of

Mortality.

Total

273
160
204

69
26

35

25.3

16.3

17.2

637 130 20.4

If, finally, we omit both the gravest and the liglitest cases, we have

:

No. Died.
Percentage of

Mortality.

251

153
194

47
19

25

18.7

12.4

12.9

These various combinations all yield results highly favorable to the specific

treatment, and thus serve to confirm the results of the first table.

In addition to this, however, it appeared that the use of calomel materially short-

ened the duration of the disease and diminisJied its intensity in a large number of cases.

This is shown by the following table

:
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Total Numbeb. Chabacteb of the Attack. PEBCENIjiGE.

Treated non - specifi-

cally, 337
Treated with calomel, 233

Treated with ioduie, 239

Severe. Medium. Light. Of light Cases.
Of Medium and Light

combined.

230
102
101

43
58
43

104
63

35

27.6

28.3

14.6

39.0

54.3

32.6

The supposition that it is the use of calomel that shortens the duration and dimin-

ishes the intensity of some cases of the fever grows into positive conviction when

one examines individual instances more carefully. I have, for instance, made a com-

parison between fifty cases of each of the three classes hitherto referred to, selecting

such as were admitted into hospital about the same time, all of whom were looked

upon as grave cases in their earlier history, but all of whom recovered, and reject-

ing from the list all those in whom the thermometer in the axilla had not risen to

104° Fahr., or over.

The number of those who were permanently free from fever, within 11 days

of their admission to the hospital, ran as follows : Of the 50 treated non-specifi-

cally, 4 ; of those treated with iodine, 5 ; and of those with calomel, 9. By the

fourteenth day, the number of those who had arrived at this condition in the first

class was 12, in the second class, 14, and in the third class, 20. Among those who
passed the fourteenth day without the fever being broken, the influence of calomel

was lost, as far as any shortening of the subsequent course of the disease was con-

cerned ; in fact, the average duration of those cases was somewhat longer than

where calomel had not been used.

It is a singular fact that the effects of tlie calomel treatment vary according to

the number of doses given. In 18 of the 50 cases above mentioned, one single dose

of ten grains of calomel was administered, and, in one of the 18 patients, the dis-

ease terminated before the eleventh day ; in 15 cases, two ten-grain doses were
given, and 3 of these recovered by the eleventh day; in 17 cases, three or more ten-

grain doses were given, and 5 of these patients recovered within eleven days. Six

of the 18 with one dose, 5 of the 15 with two doses, and 9 of the 17 with three or

more doses, were free from fever by the fourteenth day. I should consider these

figures as merely the result of accident, seeing the total number is not large enough
to base statistics on, if a similar calculation, leased on somewhat larger numbers, did
not give a result pointing in the same direction. One hundred and thirty-four of
the 223 patients treated with calomel received one or two ten-grain doses a piece

;

19 of these (14 per cent.) died. Eighty-nine patients received three or more ten-

grain doses a piece ; 7 of these (8 per cent.) died.

Whether the favorable action of calomel depends upon its

cathartic effects, and whether, as has been supposed by some,
other cathartics might serve the same purpose, I am unable to
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say, inasmucli as I have access to no observations on the use oi

other cathartics in such cases ; and I should consider it im-

proper to pronounce judgment on such a question as this with-

out a large number of strictly comparable experiences. It is

not unreasonable to suppose, that, by the timely administration

of a cathartic, some of the poison still lodged in the alimentary

canal might be expelled ; but there is at present, to say the least,

no evidence that the action of mercury on the typhoid poison,

like that of iodine, may not be specific.

SYMPTOMATIC TREATMENT.

The task proposed to themselves by the ancient physicians,

in combating acute affectionSj was to expel or overcome the dis-

ease by means of therapeutical interference. The indicatio

morhi was to them the most important, and often the only indi-

cation to be fulfilled ; their efforts were all directed towards the

discovery of specific remedies.

In more recent times the leading features in the management

of acute diseases are entirely different. We know that even

under purely expectant treatment these affections run their

regular course, and in due time terminate spontaneously. As a

matter of course, we use specific remedies whenever we have

reason to believe in the existence of such ; but when, as is gene-

rally the case, we are satisfied that they do not exist, for any

given disease, we do not, on that account, feel as if therapeutics

could render us no aid.

The disease will come to an end without any of our assist-

ance, but the special business of the physician is to see to it that

the patient outlives the disease. And this duty can often be ac-

complished by the application of symptomatic treatment, in its

wider sense, as well as through dietetic regulations. On the one

hand, we must see to it that the usual incidents of the disease,

if they show a tendency to grow especially burdensome or dan-

gerous, as well as any suspicious accidental developments, are

held within check, and, so far as possible, weakened in their

power ; on the other hand, we must strive to maintain the pa-

tient in such condition that he shall be able to offer the longest
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and tlie strongest resistance to deleterious influences of which

his constitution is capable. Our endeavor is no longer, lilte that

of the mariners of old, to appease the fury of the storm-god by

offerings and by prayer ; it is enough for us if we keep our good

craft seaworthy and steer her safe 'mid rocks and quicksands
;

the storm will cease without our bidding when once its fury is

spent.

Antipyretic Treatment,

By far the greater number of those who succumb to typhoid

fever die from the effect, directly or indirectly, of the fever-heat.

In the hospital at Basle, among 210 fatal cases that occurred

during the years 1865 to 1868, there were 86 in which death

resulted from paralysis of the heart, without any special com-

plication (except oedema of the lungs, dependent on the para-

IjT'sis), or paralysis of the brain (without any of the coarser ana-

tomical changes being found in the encephalon). It appears,

then, that 41 per cent, of the deaths are due to the direct influ-

ence of an elevated temperature. And in the remainder this

same influence has a share in producing the complications or in

bringing about the fatal result. If we could guard our patients

against the deleterious influences of excessive animal heat,

typhoid fever would no more belong among the specially dan-

gerous diseases.

It is of comparatively little importance whether we agree

with the older physicians in regarding the fever as something
necessary, and in so far useful, as it serves to break up the poi
son of the disease and eliminate it from the body,—a theory
which could, even now, command a good many arguments in its

favor,—or whether we consider it as a disagreeable and danger-
ous manifestation of the poison by means of which the very ex-
istence of the organism is threatened. We see the disturbing;

influence of the fever, and it is our first duty to endeavor so far to
hold this under control as to save the organism from destruction.

The danger from the fever, in typhoid fever, has very little to
do with the danger from consumption of the tissues of the body,
due to increased combustion. Tlie condition of the cadaver,
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after death from tins disease, must convince any one that the

wasting of tissue has not come anywhere near the point where

it is dangerous to life. The true danger consists in tlie delete-

rious mfliience of a Mgh temperature on the tissues, by means

of which necrobiosis of the same is brought about, manifesting

itself, anatomically, as parenchymatous degeneration. Paralysis

of the heart is the first in order among the conditions to be

feared ; second in order is paralysis of the brain ; and thii'd in

the category come disturbances in other organs.

When once parenchymatous degeneration of the heart has

reached a considerable grade, it is often too late for any treat-

ment. The physician' s task is to prevent the dangerous conse-

quences of an elevated temperature, and to treat the fever before

those consequences have ensued. It is a poor excuse for the phy-

sician, whose patient dies during the third week of t3^phoid fever

from sudden paralysis of the heart, to justify his hitherto expec-

tant treatment with the declaration that, up to this time, no

alarming symptoms had appeared, and no indications for active

interference been present. If he had observed and known the

significance of the temperature, he would have foreseen the evil

and might have prevented it.

The several methods by which we are enabled to lower the

abnormal temperature are grouped together under the name of

antipyretic treatment. We include, under this term, the direct

cooling of the body by the energetic withdrawal of its heat, and

the various dietetic and medicinal regulations and prescriptions

whereby the production of heat can be limited.

The first result is accomplished by means of what is known as

the cold-icater treatment, which was first systematized and used

in febrile affections, according to certain clear indications, by

James Currie, during the last decade of the eighteenth century.

His method, which consisted chiefly in cold affusions frequently

repeated, found many followers, and was especially employed in

typhoid fever. But, for some reason, it gradually fell into dis-

use again, and was finally almost forgotten. Only a few physi-

cians (HaUmann,* von Gietl, Memej^er, and some others) stiU

* Ueber die zweckmassige Behandlung des Typhus. Berlin, 1844.
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used cold water, and they either restricted its use to a few

cases, or did not venture to apply the method with that energy

which alone yields truly great results. E. Brand, in Stettin,

was about the only man who used cold-water treatment with

the proper degree of system and vigor. His book, On the Hy-

drotherapy of Typhoid Fever, which appeared in 1861, although

in some respects one-sided, evincing the enthusiasm of subjec-

tive conviction, rather than objective presentation and analysis

of facts, was nevertheless calculated to recall attention to this

method. To him belongs the credit of having incited others

to a trial of this method, and of having given the first stimulus

to the energetic pioneer work of such men as Bartels and Jiir

gensen.

The appearance of Jiirgensen's work, in which the results

achieved at Kiel were set forth in an impartial and strictly scien-

tific manner, marked an epoch in the history of the treatment of

typhoid fever. It appeared from this work that if the energetic

withdrawal of heat from the body was to be followed by any

marked results, it must be repeated as often as the temperature

of the body rose above a certain point ; and also that patients

endured this repeated withdraAval of heat without experiencing

any bad eft'ects. The method adopted at Kiel has since then

been introduced (with various unimportant modifications) into a

large number of other hospitals, and has almost invariably ren-

dered remarkably favorable results. Such is the case at Basle,

Bremen, Erlangen, Griefswald, Halle, Jena, Leipzig, Munich,

Prague, Wiirzburg, Zurich, etc. Yionna seems to be the only

place where the new method will not work satisfactorily. Many
Burgeons have confirmed its value by observations at the seat of

war and in military hospitals, while in some places it has been

quite extensively adopted, even in private practice.

It is, as a matter of course, entirely immaterial in what way
the abstraction of heat is accomplished, provided that a suffi-

cient amount of caloric is actually withdrawn from the body.

It will be found, however, that the different methods in vogue
vary as to the ease with which they accomplish this result, and
that those means are not always the most effective which seem
most energetic. On the whole, those means will be found pre-
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ferable which achieve the desired result with the least inconveni-

ence to the patient.

For adult patients the full-length cold bath, of 68° Fahr., or

lower, is to be preferred. The same water can be used for sev-

eral successive baths for the same patient ; the bath-tub remains

standing full, and the water, representing about the temperature

of the room, answers the purpose, without change. The dura-

tion of the bath should be about ten minutes. If prolonged

much beyoiid that it becomes unpleasant to the patient, and
may even prove a damage to him. If feeble persons are much
affected by the bath, remaining cold and collapsed for a long

time, the duration should be reduced to seven, or even to five

minutes. A short cold bath like this, will have a much better

effect than a longer one of lukewarm water. Immediately after

the bath the patient should have rest ; he is therefore to be

wrapped up in a dry sheet and put to bed (which may with

advantage be warmed, especially, at the foot), lightly covered,

and given a glass of wine. In dealing with very feeble patients,

one may begin with baths of a higher temperatiire, say 75°,

although of course these will produce less effect. A method

especially to be recommended in such cases, if the surroundings

permit, is that recommended by Ziemssen, of baths gradually

cooled down, beginning with about 95°, and adding cold water

gradually until the temperature is reduced to 72°, or below.

These baths should be of longer duration.

As a rule, in somewhat severe cases I have the temperature

taken every two hours day aiid night. Whenever the tempera

ture in the rectum reaches 103°, or in the axilla 102.2°, a cold

bath is given. As a matter of course, however, individual pecu-

liarities must be taken into consideration. In children, or in

persons whom one has reason to suppose capable of great resist-

ance to the influence of heat, the temperature which calls for the

bath may be placed higher, say at 104° in the rectum, or 103° in

the axilla. In those, on the contrary, with less than the average

resisting power, it may be well to employ the bath before so high

a temperature has been reached, and, according to the circum-

stances of the case, give a shorter bath, or a warmer one, or the

gradually reduced bath of Ziemssen.
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Above all things, it is important for the j^hysician to free

himself from the delusion that anything essential can be accom-

plished by one bath or by a few baths. Many a man who has

begun their use with this idea has been prevented from continu-

ing them, because they produced much less elfect than he had

expected. If the disease is obstinate, the interior of the body is

but very little cooled down by a single bath, and that for but a

very short time. On the one hand, the contraction of the blood-

vessels causes the peripheral layers of the body to become poorer

conductors of heat than before, the more so the thicker they are

and the larger the amount of adipose tissue. On the other hand,

during the period of the withdrawal of heat an increased pro-

duction of heat partly neutralizes the influence of the same.

Towards the end of the bath, therefore, the temperature in the

interior of the body (for instance in the rectum) is not lower

than before ; and it is not until some time afterwards, when the

increase in the production of heat has ceased, and when an equali-

zation of the heat of the external and internal layers has taken

place, that the temperature of the interior of the body is also

materially reduced. In mild cases, and during the later period

of severer ones, this lowered condition is often maintained for

many hours ; under severe attacks the original temperature is

very nearly reached again by the expiration of two hours, and a

repetition of the bath is demanded. Hence the effect of a bath,

and especially the duration of this effect, is, to a certain degree,

a measure of the obstinacy of the fever, and as such is of con-

siderable prognostic importance. In very severe cases it is

necessary to repeat the baths every two hours, so that twelve
baths are given every twenty-four hours. In some instances

that have occurred in the hospital at Basle, the number of baths
required by a patient during his entire illness has exceeded two
hundred

!

These were especially obstinate attacks, in which the intense
fever would undoubtedly have caused death had any less ener-

getic treatment been adopted. In the majority of instances,

especially if antipyretic drugs are administered at the same time,
four to eight baths per diem will be found sufficient, with forty
to sixty in the aggregate. I would particularly insist upon the
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urgent necessity of continuing the batlis during tlie night as well

as by clay, in severe cases, as often as the recurring high tem-

perature demands it.

In children, ' the surface of whose body is larger in compari-

son to their weight, the baths may be made somewhat warmer,

o]- of shorter duration, without sacrificing the good effect. The
gradually cooled baths are also of value with children. Again,

we must make the baths longer and colder with fat persons than

with lean ones.

The majority of patients find the cold baths decidedly disa-

greeable, no little persuasion and some authority on the part of

the physician being required to induce them to submit thereto as

often as is necessary. But even in private practice the patients

and their friends are soon convinced of the benefits derived from

this method, and there is then no further opposition to its use.

In the later stages of the disease, when there was no such fever

present as positively to demand the measure, p-atients have often

begged for permission to take a cold bath, because they still felt

uncomfortably warm. As long as the temperature in the rectum

is 101^°, or over, I readily consent ; if it is lower than that, I only

permit a very short bath, or a cold sponging off.

Leichtenstern tells us that lie lias observed tlie effect of 1,960 cold baths in

typhoid-fever patients, and that in 380 of these the temperature of the body was as

high two hours after the bath as before, and sometimes higher.

The difEerence, with regard to the operation of the cooling process, in mild and

severe attacks of disease, has been made very evident by the investigations of

Ziemssen and Immermann. They found the degree of the lowering of temperature

as well as the duration of the same, much greater in the mild attacks than in the

severe ones. It also appeared that the degree as well as the duration of the lowered

temperature was more consideraljle at the later stages of the disease, and that this

increase in the effect of the baths shows itself later in the severe than in the mild

cases. Leichtenstern also found the average lowering of temperature to be greater

during the fourth than during the second and third weeks.

The time of day at which a l)ath is given also has an influence on its effect.

Ziemssen and Immermann found the most marked lowei'ing of temperature to be

produced uniformly, by the baths given about 7 o'clock p.m.
; the very time when

the diurnal maximum has just been passed and a tendency to a fall of heat naturally

' Compare O. Mayer, Ueber die Anwendung der antipyretischen Methode bei fie-

berhaften Krankheiten der Kinder.
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begins.' After that, the best opportunity for the application of baths is in the early

morning hours, between 5 and 8 o'clock, and again between 1 and 2 p.m.

In women, accordmg to Leichtenstern, the efiEect of baths is usuaUy less marked

than in men, both as to amount and duration, and this author, no doubt correctly,

accounts for it by the greater development of the external layer of adipose tissue in

the female sex.

Cold affusions have much less effect, according to direct calo-

rimetric observations, than baths of the same temperature and

duration, but they are much pleasanter to the patient. They are,

therefore, only to be recommended when the circumstances are

such as to forbid the use of any more effective method of

abstracting heat ; or when one desires, not so much to lower the

temperature, as to produce a brisk, stimulating effect on the

psychical functions or the respiration.

Cold packs are usually well borne, even by the feeblest pa-

tients, especially if one leaves the legs free below the knee. A
course of four consecutive packs, of ten to twenty minutes' dura-

tion apiece, is about equivalent in effect to a cold bath of ten

minutes. With cliildren they may entirely take the place of

baths.

Cold sponging^ even with ice-water, seems to have but a very

slight cooling power, though it may be made of some effect by

frequent repetition. But it can never serve as a substitute for the

bath.

Local abstractions of lieat, as by cold compresses, ice-bags,

etc., have no influence to speak of on the general heat of the body.

But the local effect of ice-bags is often of great consequence, inas-

much as, by their long-continued application over the region of

the heart or on the head, we may accomplish a local lowering of

heat to a certain depth, and thus protect those organs, to some

degree, from the disturbing influences of fever.

Riegel " has seen the general heat of the body materially lowered by laying two

ice-bladders, one on the chest and one on the abdomen, and recommends this method

as less debilitating than cold baths. I can easily imagine that in an especially mild

' Compare Immermann^ Zur Theorie der Tagesschwankungen im Fieber des Abdomi-

Qaltyphus. Deutsches Axchiv f iir klin. Medicin. Bd. VI. 1869. S. 561 ff.

^ Ueber Hydrotherapie und locale Warmeentziehung. Deutsches Axchiv fiir klin,

Medicio. Bd. X. 1872. S. 515 ff.
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attack of fover sucli an influence might be produced l)y tliis means ; but in only

moderatelj'' severe cases, I, as well as others, have failed to find any essential lower-

ing of the general temperature after the continued use of two or even three ice-

bags.

Leube ' has shown that a lowering of the general temperature can be attained by

the use of ice if the patient is laid on large pillows containing a freezing mixture of

ice and salt of the temperature of about 14° Fahr.

By means of cold drinks, the swallowing of ice, cold injec-

tions, etc., the temperature of the body is lowered to about the

extent of the warmth required to melt and warm these articles

themselves. Although the general effect of such abstraction of

heat is not very great (unless one were to introduce excessive

quantities), still they have this advantage, that no such com-

pensatory increase in the production of heat follows these internal

means as there does the cooling of the external surface. A
frequent repetition of cold drinks, etc., so far as it is not burden-

some to the patient, is therefore earnestly to be recommended.

Hemorrliage from the bowels constitutes one of the contra-

iisTDicATioisrs to the use of cold baths. It is possible that the

determination of blood to the internal organs, caused by the

abstraction of heat, may increase the tendency to hemorrhage

;

and at all events, the moving of the body, be it active or passive,

connected with the taking of a bath, is injurious. The same

thing, of course, holds true, to a still greater degree, in case of

perforation of the bowels. I have, thus far, ordered the baths

entirely discontinued, as soon as even slight hemorrhage from the

bowels occurred. Menstruation is not to be considered as a con-

traindication, except when there is no danger in the case ; if the

fever is considerable and does not readily yield to other means,

the baths are continued. Pneumonia, hypostatic congestion, and

the like, offer no reason for suspending the baths ; the hypostatic

troubles sometimes disappear under their use.

An important contraindication, however, is found in the exist-

ence of a high degree of weakness of the hearV s action. When
the force of the circulation is so reduced that the surface of the

body is cold while the interior is very hot, there is no hope what-

Ueber die Abkuhlung fieberhafter Kranker dutch Eiskissen. Ibidem. Bd. YIIL

1871. S. 355 ff.

/
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ever that a further cooling of the surface wiU make any differ

ence to the interior ; it is much more to be feared that by such

means the peripheral ckculation would be still more obstructed.

With less serious degrees of cardiac weakness the gradually

cooled bath of Ziemssen may be employed to advantage.

In some cases the extreme obstinacy of the fever, which

occasionally resists the most systematic use of baths, and, fur-

thermore, the circumstance that some patients cannot bear a

sufficiently frequent repetition of them, or that contraindications

to their use may exist, combine to necessitate the employment of

other means which may aid in lowering the temperature of the

body. Amongst the medicines having this effect the most prom-

inent are quinine, digitalis, and veratrum.

Quinine has often been recommended as a specific in this dis-

ease, but has soon been found ineffective and again been dropped.

It was first applied as an antipyretic in typhoid fever, and used

in proper doses, by W. Yogt' and afterwards by A. Wachs-

muth.' I myself have used it as an antipyretic since 1858, but I

never dared to use as large doses as are necessary for a powerful

antipyretic effect, until after the communications of Yogt. Since

then I have hardly treated a severe case of the fever without

quinine.'

To adults I usually give from twenty-two to forty-five grains

of the sulphate or the muriate of quinia. (I find the action of

the two salts in equal doses to be alike.) This dose must posi-

tively he taken within the space of half an hour, or, at the most,

an hour. I usually let them take a powder of 7^ grains every

ten minutes until the desired amount is taken. Sometimes it

is preferable to administer the salt in solution, with an acid,

but I have found it just as effective when given in powder. It

is useless to expect the full benefit of this dose to appear, if the

dose is divided and its administration extended over a longer

' Ueber die fieberunterdruckende Heilmethode (Methodus antipyretica) tind ih.re An-

wendung bei acuten Krankheiten iiberhaupt. Schweizerische Monatsschrift fiir prak-

tische Medicin. 1859, Mai-Juli.

^ Typhus ohne Fieber ? Archiv der Heilkunde. 1863. S. 55 fE.

^ Uber die antipyretische Wirkung des Chinin. Deutsches Archiv fiir klin
, Medicin.

Bd. III. 1867. S. 23 ff.
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time. Quinine is expelled from the body ratlier rapidly in the

urine/ and so, in the administration of broken doses, there is

never a time when a sufficient amount of it is brought to bear at

once. Even if one gives a much larger amount of it, distributed

over haK a day or a day, there is often hardly any effect percepti-

ble on the temperature of the body. On the other hand, I never

allow the dose to be repeated in less than twenty-four hours, and,

as a rule, do not give it again under two days.

A full dose of quinine, such as is spoken of above, usually

produces a loud ringing or roaring in the ears and partial deaf-

ness ; if these conditions were present before, they are greatly

aggravated. Very large doses may even bring about a state

similar to that of drunkenness, with unsteadiness of motion, weak-

ness and tremblhig in the extremities, and a decided feeling of

discomfort. These last manifestations are less frequent with sick

than with well subjects. The temperature of the body falls

materially, sometimes to the normal standard, and soon after-

wards the frequency of the pulse diminishes and all the other dis-

turbances dependent on the increase of heat are modified. The

decluie of temperature usually begins a few hours after taking

the medicine and the minimum is reached from six to twelve hours

after ; then it begins gradually to rise again, but usually remains

somewhat lower than before even as late as the second day.

There are still a good many physicians who have a sort of dread, of these large

doses of quinine. Where a dose of thirty grains is indicated, they give fifteen, and

then try to make good the deficiency by repeating it oftener, say every day or tmce

a day. No sufficient and satisfactory result need be looked for from such a method.

I have given quinine in large doses to at least 1,500 typhoid-fever patients, besides

hundreds of patients with pneumonia and other diseases. The number of single

doses, of one scruple to forty-five grains, which I have ordered, in hospital and

private practice, probably amounts to ten thousand. And in no single instance have

I seen any permanent injury follow, which could justly be attributed to the action

of the quinine. Some other physicians, as for instance, Jiirgensen, have even ex-

ceeded the dose of forty-five grs., which has hitherto been my maximum, without ob-

serving any bad effects. Of course the use of quinine in large doses, like the use of

every other powerful agent, demands care and circumspection. The surgeon's knife,

in the hand of a bungler, may work boundless mischief. If one is not sufficiently

' Compare H. TJiau. Ueber den zeitlichcn Werth der Ausscheidungsgrosse des CMniu

bei Gesunden und fieberhaften Kranken. Ibid. Bd. V. 1869. S. 505 fE.
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familiar with the individuality of the patient and the disease, and if there is no

immediate danger impending, it is well to begin with a small dose, say twenty

grains; if this proves insufficient it must be increased next time.

Quinine has often been declared to be ineffective, because the temperature of the

patient, although reduced for a while, soon rises nearly to its former height. Such

an objection is appropriate only for him who either expects a specific effect from the

drug or supposes it can work miracles. Here, as elsewhere, we have to make the

best of the actual working of means ; theoretical delusions and fond hopes will not

help our patients.

The weU-known fact that a high fever, which presents com-

plete periodical intermissions, is less dangerous than a milder

fever which is continuous, or shows only slight remissions, must

lead us, in the use of antipyretic remedies, also to strive for the

production of as complete an intermission as possible. I do not

consider the effect of a dose of quinine as entkely satisfactory,

unless it reduces the temperature to nearly the normal standard,

that is, to 100.5° in the rectum. If this is not done by the first

dose, I increase the next one. If, on the contrary, the first dose

reduces the warmth to 98.5°, or below, a not very uncommon

occurrence, then the next dose is diminished. This is the simplest

way to individualize, and to fit the size of the dose to the case in

hand. It must also be remembered that the same dose will effect

a greater fall of temperature later in the disease than it will in the

second week.

Such a complete intermission will be brought about most

readily if the dose of quinine is given at nightfall, so that the

morning remission of fever and the effect of the quinine will come

together. It is also better for the patient than if the dose were

given in the morning, as, in the latter case, it might modify the

evening exacerbation of fever, but could not bring about a com-

plete intermission.

During that period of the disease when the fever already spon-

taneously manifests a tendency to strong remissions, or even to

complete intermissions, quinine is much less indicated than

during the continuous or sub-continuous stage. Its favorable

effect depends chiefiy on its power to produce a temporary

intermission of fever ; where such already exists, this precise

indication is no longer present. And the power of the drug
to control passing exacerbations of fever is much less certain.
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A great advantage belonging to the use of quinine is tliat il

obviates the necessity for the so frequent use of cold baths ; and

with patients who object strongly to the baths, it is worth a great

deal to be able to omit them for a whole day sometimes, and to

discontinue them altogether at an earlier period. If, on account

of intestinal hemorrhage, or for any other reason, baths have to be

stopped, we can usually continue the quinine. In hemorrhage

from the bowels I am in the habit of giving quinine in solution

with tincture of opium. Finall};^, quinine is sometimes very

manifestly the means of saving life, in patients who already have

a high degree of cardiac weakness, and in whom the baths are

therefore either contraindicated or are no longer effective. I

have repeatedly seen patients recover, as the result of a quinine

remission, the frequency of whose pulse was already excessive

and the surface of the body cool. The subsequent course of the

disease in some of these showed that the fever was not particu-

larly obstinate, and that life was thus desperately endangered

only because nothing had been done to combat the fever.

The fact is, that, notwithstanding the high estimate that I

place upon the cold-water treatment, and my positive conviction

that it would be wrong to treat a severe case of typhoid fever

without the systematic abstraction of heat (unless there were

complications present that forbade it)
;
yet if I were forced to the

unpleasant alternative of adopting only one or the other of these

two means—cold water or quinine—I should, in the majorit}"

of cases, choose the latter.

The great repugnance of some patients to this drug, and the

fact that its administration by the mouth is sometimes followed

by vomiting, makes some other method of applying the remedy,

at times, desirable. Experiments with the hypodermic injection

of quinine have proved that the smaU doses, which alone can be

administered that way, produce but a very slight effect. The

best substitute for the ordinary method is to give quinine injec-

tions into the rectum, with the addition of a little tincture of

opium. Given in this way, the drug exerts its inHuence almost

as promptly as when taken into the stomach.

Quinine produces equally as good results in children as in

adults. In order to secure satisfactory antipyretic results, it is
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necessary, according to Hagenbacli,' to administer large dcBes, as

follows : For children under two years old, 10 to 16 grains
;
for

those between the ages of three and live, 15 grains
;

for those

between six and ten years of age, 15 to 23 grains
;
and for those

between eleven and fifteen years of age, 23 to 31 grains. Under

the use of smaller doses the effects are often unnoticeable or

doubtful, and Hagenbach, as the result of his experience, is

inclined rather to increase that to diminish the doses.

In the vast majority of cases the antipyretic effect desired can

be fully attained by the use of cold baths and quinine in suitable

doses. But there is now and then an instance—and these seem

to occur oftener at Basle than in most other places—in which the

fever is of such obstinacy that additional antipyretic medication

has to be employed.

The use of digitalis was first especially advocated by Wun-
derlicli" and afterwards adopted by Thomas, Ferber, and others.

When employing it for its antipyretic effect I always use it in

substance, that is, in powder or in pills, as this form is far more

reliable than an infusion. The entke dose is much smaller when

given in substance than when the less effective infusion is used.

I usually give from 11 to 22 grains, extended over a period of

about thirty-six hours. In particularly severe and obstinate

cases, where a sufiicient lowering of temperature cannot be

attained by quinine alone, this can usually be accomplished by
the combined use of quinine and digitalis. The above-named

dose of digitalis should be given gradually during twenty-four

or thirty-six hours, and should be followed by a full dose (30 to

45 grains) of quinine. If one has succeeded in producing a com-

plete inteiinission, in this way, it wDl probably be practicable to

accomplish the same end again by means of quinine alone.

Digitalis is only to be used in those cases of typhoid fever in

which there is no considerable degree of cardiac weakness, where

the pulse is not yet extremely frequent, or, at least, is still pretty

strong. The rule for its application is just the opposite to what

' Ueber die Anwendung des Chinin in den fieberhaften Krankheiten des kindlichen

Alters. Jahrbuch f. Kinderheilkunde. N. P. V. S. 181 ff.—Vgl. G. Mayer, 1. c.

° Ueber den Nutzen der Digitalisanwendung beim enterischen Typhus. Archiv der

HeHkunde, 1863. S. 97 fE.
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it is in diseases of the heart ; now the more frequent the pulse

the less is digitalis indicated. The impending paralysis of the

heart is not prevented by the use of this drug, but seems rather

to be favored thereby. ISTo si^ecial harm is done, in j^atients

with powerful action of the heart, if the administration of a large

dose causes nausea and vomiting ; of course the medicine must
then be stopped.

Veratria, in comparatively large doses, has been used for its

antipyretic effect, particularly by W. Vogt (1, c). A complete

intermission can often be brought about by this means when it

falls to be done by quinine. I usually cause a pUl containmg

one-twelfth gram of veratria to be taken every two hours until

decided nausea or vomiting ensues. Four to six such pUls are

usually enough. The degree of collapse which readily follows

vomiting, and the rapid fall of temperature combined, is not dan-

gerous, and can generally soon be overcome by means of wine or

other restoratives.

'No further treatment, aside from the dietetic regulations yet

to be mentioned, will be required in cases of typhoid fever that

take a regular course, and in which no special accidents, compli-

cations, or sequelse occur. The easiest way to sum up the whole,

briefly, will perhaps be to give a sketch of the treatment that has

gradually, in course of time, developed itself and become estab-

lished in the hospital at Basle, and which is now also in use at

the Tubingen clinic.

If the patient is admitted before the ninth day of the dis-

ease, he is first given calomel, usually two to four doses, of 8

grains each, in the course of a few hours, to which, very often,

one or two doses are added the next day. From the time of his

admission, his temperature is taken every two or three hours by

day, and in somewhat severe cases, by night too ; and whenever

the temperature in the axilla reaches or exceeds 102°, or that in

the rectum 103°, a bath of 68° in temperature and of ten minutes

in duration, is given. Patients who require six or more baths

during twenty-four hours, generally receive on the second even-

ing, 22 to 37 grains of quinine, the measurements of temperature,

and the baths, as often as required, being still continued. If

towards morning the temperature falls to 100.5° in the rectum,
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and if this remission is such tliat no baths are needed for twelve

hours or longer, then forty-eight hours after the first dose a

second one of the same size, or perhaps a smaUer one, is given

;

if, however, the fall of temperature was not sufficient, then the

second dose is made larger, reaching 45 grains. If this prove

sufficient, then the same dose, or a smaller one, is repeated every

second night as long as the continuance of the fever seems to

demand it. In the very severe cases, in which even 45 grains of

quinine seems insufficient, recourse is had to digitalis as soon as

the morning after the administration of quinine. During the

course of the next thirty-six hours, from 11 to 22 grains of pow-

dered digitalis is used gradually, due regard being had to the

state of the pulse and temperature. Immediately thereupon,

that is, forty-eight hours after the last dose of quinine, 37 to 45

grains of the latter are given again. By the following morning

the temperature has almost always fallen to 100.5°, sometimes

to 98.5°, or even below, and frequently the virulence of the fever

is broken for the rest of the attack, at least in so far as that

it can be controlled by a continuation of baths and the use of

quinine every other day. Under some circumstances it may be

well to repeat the digitalis and quinine. If it should hapi^en,

as it very rarely does, that no sufficient remission is secured by
the use of digitalis and quinine, we may still have recourse to

veratria, which sometimes succeeds in sufficiently controlling the

subsequent course of the fever.

It has already been stated that wherever the antipyi^etic treat-

ment of typhoid fever has been carried out with proper system,

it has yielded most uncommonly good results. This is made
evident even by the mere statistics of mortality.

In the hospital at Kiel, during the years from 1850 to 1861,

under varying and not very energetic treatment, there were 51

deaths among 330 typhoid-fever patients, that is, ISy^ per cent.

During the years from 1863 to 1866, under systematic cold-water

treatment, there were 5 deaths among 160 such patients, that is,

3yV per cent., and in still later times the results seem to be even

more favorable than before.

The treatment of this disease in the hospital at Basle, until

the year 1865, was of the ordinary expectant, symptomatic kind,
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altliougli during tlie latter part of the time an occasional cold or

lukewarm bath was given. Since 1865 baths have been used regu-

larly, although for a time they were not given oftener than once

or twice a day. In addition to this, quinine and digitalis were

used for their antipyretic effect, though not as energetically nor

in accordance with as fixed indications as they have been more

recently. Since September of 1866, when I read the convincing

report of Jui-gensen with regard to the results attained at Kiel,

I. Under indifferent treatment

:

Years.
Typhoid-fever

Patients admitted.
Died. Rate of Mortality.

1843 to 1853
1854 to 1859
1860 to 1864

444
643
631

135
172
162

30.4 per cent.

26.7 "

25.7 "

Total, 1,718 469 27.3 per cent.

II. Under incomplete antipyretic treatment

Years.
Typhoid-fever

Patients admitted.
Died. Rate of Mortality.

Beginning of 1865
to Sept., 1866.

982 159 16.2 per cent.

III. Under systematic treatment

:

Years.
Ty[)hoid-fever

Patients admitted.
Died. Rate of Mortality.

Sept., 1866, to

close of 1867
1868
1869
1870
1871
1872

339
181
186
139
123
153

33
11
10
10
15
13

9.7 per cent.

6.1 "

6.4 "

7.2 "

12.2 "

8.5 "

Total, 1,121 92 8.2 per cent
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baths have been administered with increasing frequency and of

lower temp»?rature, and antipyretic medication has been pushed

farther, until, since the year 1868, the method of treatment has

become pretty well established and tolerably uniform.

The result, as shown by the records of the different periods

aUuded to, is tabulated on the preceding page.

A mortality of 27 per cent, under indiiferent, expectant, or

symptomatic treatment, and of 16 per cent, under incomplete

antipyretic treatment, stands opposed to a mortality of 8 per

cent, under systematic antipyretic treatment. The comparatively

high mortality of the year 1871 depends upon the fact, that the

most severe cases of typhoid fever in that part of Bourbaki's

army that had passed over into Switzerland and was quartered

at Basle, were sent to the hospital. Some of these were admitted

nearly moribund, and a good many died within a few days after

entering hospital
;
although in those cases where there was an

opportunity to subject them to the proper treatment, the type of

fever was not found to be especially malignant.

The figures used in the above statistics are not all of them
directly comparable, for the reason that before the year 1865 the

term '

' typhoid fever '

' was somewhat restricted in its application,

and some of the lighter cases were not classified as such at all.

The limits of the error that thus crept in have, however, been de-

fined, and, as I previously showed in another place, ^ it is proved
not to make any material difference in the result. The figures in

the two latter tables, however, are strictly comparable, inasmuch
as the classification of cases has been uniform and rigid since 1865

;

and it appears, therefore, that by means of the more thorough and
systematic use of the antipyretic treatment, the mortality has
been reduced from 16 to 8 per cent. In order, however, to make
a just comparison between those treated indifferently and those
treated antipyretically, all that is necessary is to subtract from
the latter list all the light cases. We should then have remaining
850 to 900 cases, with 92 deaths, or a mortality of 10 or 11 per cent,

against a mortality of 25 to 30 per cent. Accordingly, not half
the number of deaths have occ^irred among the typhoid patients

' Deutsches Archiv fiir klin. Medicin. Bd. IV. 1868. S. 415.
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admitted witliin tlie past six years tliat would have occuiTed

under the indifferent treatment. A careful examination would

show that, in making up these statistics, those cases treated

antipyretically have been most rigidly if not unjustly dealt with,

so that, in reality, the same number of similar cases, treated by
the two methods, would yield but about one-third of the deaths

under antipyretic treatment, as compared with what we call

indifferent treatment.

But the results of the antipyretic method are even more favor-

able than these figures would indicate. The deaths which have

occurred under this method are, to a great degree, among those

for whom no treatment could have done anything. Some of

them were brought into hospital in desperate condition, some

were very old people, and a particularly large number of them
did not actually die of typhoid fever, but either of some other

pre-existing disease, or of some complication or seqnel only indi-

rectly dependent on the typhoid. It is true that in former times

and under indifferent treatment similar instances also occurred

(though they were not then as uniformly classed with the deaths

from typhoid fever) ; but if they could be ehminated from both

sides of the account, the remaining mortality, under the anti-

pyretic plan, would be but a small fraction of what it would be

under the other. When mortuary statistics are to be taken as

evidence in favor of the advantages of a certain line of treatment,

then it is certainly right that all such cases should be included in

the list, and that the report should err rather on the side of being

too rigid than too lax. But where the main evidence is already

established, and it is only a question of the closer comparison of

results, then these modifying circumstances should be considered.

The entire appearance and bearing of patients under the anti-

pyretic treatment is such that the old picture of a typhoid-fever

patient is no longer to be seen. The attendants do their part

gladly, although the taking of temperature and giving of baths

adds immensely to their labor, because the good results are so

manifest, and also because many of the annoyances of former

times are for the most part done away with, such as the involun-

tary evacuations on the part of the patient, violent delirium,

bed-sores, etc. Finally, the physician takes a very different
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degree of comfort and pleasure in Ms calling, and feels nmch

more certain of Ms results. In fact, typhoid fever has lost a

great part of its terrors.

Treatment of Incidents, Complications, and SequelcB.

Even in cases that run their course without any true compli-

cations, circumstances may arise that bring danger to the patient.

Among these incidents, as we shall call them, the gravest and the

most frequent is weaJcness or paralysis of the heart. Attention

has already been called to the great importance of directing our

therapeutic measures to the prevention of any considerable degree

of cardiac weakness. When tliis condition has, nevertheless,

supervened, to a serious degree, either in patients whom we had

not previously treated, or in spite of our treatment, the hope of a

favorable result is indeed greatly diminished, though not entirely

lost.

The first and most important indication is to reduce the tem-

perature as soon as possible, if it is still too high. As has already

been stated, tMs can often be satisfactorOy done by appropriate

doses of quinine, especially in those patients who have not been

under treatment before ; while digitalis, wliich, on general prin-

ciples, would appear to be particularly applicable to such cases,

usually effects no good, and is liable to do great injury. Some-

times the application of an ice-bag to the region of the heart is of

benefit. The second indication is to stimulate the heart's action

tlirougli more direct means. First among these stand alcoholic

drinks. I long since convinced myself by direct experiment that

alcohol, even in comparatively large doses, does not elevate the

temperature in the interior of the body, in either well or sick peo-

ple. Since the investigations of Binz, which have been confirmed

by most other observers, the widespread fear, amongst physi-

cians, that the use of alcoholic stimulants would increase fever,

has to a considerable degree subsided. I permit every patient

who has been in the habit of partaking of spirituous drink freely,

to imbibe moderate quantities of the same during the entire

course of his illness, even giving them weaker or stronger wines,
or brandy, according to their previous custom. Even patients



224 TREATMENT OF COMPLICATIONS.

wlio have not been previously accustomed to drink, are given

wine after, and sometimes also before, a bath. If a considerable

degree of cardiac weakness appears, we give spirituous stimu-

lants to all patients, those who have been taking them before

being given a much larger amount, or being changed from a

weaker to a stronger liquor. This stimulation must, it is true, be

applied with a certain reserve, so that if the condition of cardiac

weakness should be prolonged, it may be possible to carry the

stimulation still further. This caution is perhaps more necessary

in typhoid fever than, for instance, in pneumonia, for the treat-

ment of which Jiirgensen has again recommended the use of alco-

holics in large doses, because in the former disease we must be

prepared generally for a longer duration of the fever. Mulled

wine, strong grog, hot punch, and also strong tea and coffee will

produce a powerful temporary effect, and in case of sudden col-

lapse these means may be of great value. About the only other

restoratives that I use are camphor and musk ; and I believe the

camphor to be more mdicated when one requires a stimulating

effect for a longer time, and the musk for the purpose of com-

bating a sudden danger from weakness of the heart.

Paralysis of the brain can be much more certainly prevented

by the antipyretic treatment than paralysis of the heart, and, so

far as it does not involve gross anatomical lesions of the brain,

it figures but rarely as an immediate cause of death. The local

application of an ice-bag to the head may contribute materially

towards maintaining the functions of the brain in a normal condi-

tion. Fonnerly, when patients were in a state of coma, and

paralysis of the brain was threatened, I used to apj)ly the cold

douche to the head, and often with the most striking results ; if

the brain symptoms were especially severe, vesication was em-

ployed at the back of the neck. Of late years, since the adop-

tion of thorough antipyretic treatment, the above conditions have

only occasionally been met with in patients who came under our

care quite late, and even then the usual cold-water treatment,

with the addition of an ice-bag to the head, has ordinarily proved

sufficient to avert the danger.

When extreme excitability, and especially prolonged sleep-

lessness exist, the use of mori3hine is indicated.



LIEBEr.MEISTEE.—TYPHOID FEVER. 225

Diarrhoea, as long as it is but moderate, requires no treatment.

If it becomes more severe, amounting for some time to more

than four copious watery passages a day, it is well to administer

opium in smaU and repeated doses, sometimes in combination

with ipecac or nux vomica, and at other times with tannin, alum,

or other astringents. Occasionally prolonged constipation may

call for the use of calomel or castor-oil.

In case of great meteorism, which is much more rare under

antipyretic than under indifeerent treatment, cold comiiresses

should be applied over the abdomen, which must be allowed to

grow warm there, and only be changed every half hour ;
further-

more, we may use cold injections into the rectum
;
repeated sim-

ple rubbing of the abdomen, or rubbing with turpentine
;
injec-

tions, with the addition of turpentine ; and finally, careful intro-

duction of an intestinal tube or of an oesophageal sound may be

practised.

Dryness of the tongue and the formation of sordes about the

mouth are most certainly guarded against by the use of the anti-

pyretic treatment, and further, by allowing the patient to drink

water frequently, or to hold pieces of ice in his mouth. Besides

this, frequent rinsing out of the mouth is to be recommended,

sometimes with red wine, or with soda-water, or with a solution

of chloride of lime.

It is important to pay proper attention to the condition of the

bladder. In severe cases the hypogastrium should be percussed

frequently, and the catheter be used whenever required.

Actual complications and sequelae of the disease must be treated

according to the indications of the condition forming them. Only

a few additional remarks will here be offered with regard to those

'•hat are most characteristic of typhoid fever.

The most important indication, in case of intestinal hemor-

rhage, is to limit the movement of the bowels, as far as possible,

and therefore the main remedy employed is opium in small doses,

so that about two grains are given during the twenty-four hours.

Besides this, perfect quiet is enjoined, and the abdomen is kept

constantly covered with an ice-bag. I do not believe any benefit

can be expected from the much-vaunted liquor ferri chloridi, not-

withstanding its unrivalled value as a local styptic, merely
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because it cannot be applied to the seat of hemorrhage in a suffi-

ciently concentrated form. I do, however, frequently combine

tannin or alum with the opium, which is given in mixture. Injec-

tions, and especially cold-water injections, certainly do more hann
than good, unless by a rare chance the hemorrhage comes from

the lower portion of the large intestine, inasmuch as they cause

powerful vermicular motion and do not reach the bleeding surface

where their local action might be beneficial.

"^Vhen perforation of the intestine takes place, the only hope of

a favorable issue lies in securing complete absence of intestinal

motion for a considerable length of time. Oj^ium is to be admin-

istered continuously, in doses of one-third to one-half grain, at

first every half-hour, afterwards every two or three hours ; abso-

lute quiet must be observed, no nourishment of any kind given,

and thirst allayed only by means of ice. In case of peritonitis,

without perforation, the persistent use of opium is also the best

method. For a long time afterwards the amount of nourishment

given must be kept down to the minimum, only the most easily

digested articles being used, and those in fluid form. The physi-

cian must never allow himself to be persuaded by his patient into

the giving of a cathartic or an enema, though the patient will feel

as though his bowels must be evacuated. This will take care of

itself, and a stool follow in course of time, even under the con-

tinued use of oi)ium, and no harm will be done if a week, or even

two or three weeks, pass without any movement of the bowels.

Not until later, when all evidences of peritonitis have disap-

peared, will it be permissible to use a small, lukewann enema, for

the purpose of emptying the rectum of the hard fsecal matters it

often contains.

The surest way to guard against hypostatic congestion is to

maintain, as far as possible, the normal strength of the heart's

action. Aside from this, it is well to instruct the patient to alter-

nate his position from back to sides, a thing which those treated

antipyretically are usually able to do without difficulty, and

furthermore, to incite him, from time to time, to take repeated

deep inspirations.

The severer forms of bed-sores are among the most intractable

ills that we have to combat. Fortunately these severer forms
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very rarely occur under antipyretic treatment; if bed-sores

appear at aU, they are commonly superficial, or, if deeper, are

limited to small spots. One of tlie principal means of preventing

their occurrence, aside from measures to reduce the high temper-

ature which favors disintegration of tissue, and to maintain the

heart's action, is scrupulous cleanliness—which is easily main-

tained where the bath is frequent—and another is care with regard

to the bed. According to Ziemssen and Immermann, the use of

large water-cushions is especially to be recommended, both to pre-

vent the formation of sores and to facilitate the healing of those

that exist. As long as no erosions are found, the skin, at the

points of pressure, should be frequently bathed with alcohol or

strong brandy ; when erosions appear, the washing should be with

diluted alcohol and with lead-water ; the points attacked should

be relieved of all pressure and all contact with anything, either

by means of ring-shaped air cushions, or properly arranged folds

of wadding
;
finally, it should be seen to that the patient lies in

some different position from what he formerly did, as much of the

time as is practicable. In case of sores that penetrate more deeply,

the use of the unguentum plumbi tannici, and frequent washings

with a solution of carbolic acid, are desirable. If severer forms of

gangrenous ulcerations have set in, the measures to be adopted

will vary according to circumstances. In dry gangrene it is often

preferable not to disturb the mummified tissues, inasmuch as they

serve, for a time, as a protection to the parts lying beneath them.

In moist gangrene the patient must be permanently placed in a

position to leave the diseased parts free, and the separation of the

slough must be encouraged by the application of poultices made
fragrant by the addition of some aromatic herbs.

The worst cases are those in which, as soon as the weight of

the individual is brought to bear upon a fresh spot, that also be

comes gangrenous. In such, and in some other bad cases, I have

used the permanent bath to good advantage, in which the patient

spends from sixteen to twenty hours of the twenty-four in a warm
bath, and only four to eight hours on his bed, or, sometimes, re-

mains in the bath continuously for several days. Of late years

we employ a special bath-tub for this purpose, the head of which

constitutes an inclined plane. This portion of it is covered with
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a thin pillow, on which the patient' s back rests comfortably, while

his feet press lightly against the foot of the bath-tnb, or against a

stool placed there. A large sponge is then placed nnder the lower

portion of his back, and perhaps also nnder his thighs, and, fin-

ally, a band or girth is put under his shoulders and fastened out-

side, so that, even if he falls asleep, he may not sink down into

the bath unduly, or get his head under water. A board may be

laid across the tub in front of him to accommodate his drinking

utensils, or whatever else he may want there. Accommodated in

this tolerably comfortable manner, some patients have spent many
weeks, usually, with occasional intermissions, eating, drinking,

and sleeping in the bath as in a bed. It is often deskable to add

some decoction of oak-bark to the bath-water.

DIETETIC TEEATMEFT.

It is often of the greatest consequence, as regards the course

and result of the disease, whether the patient comes under treat-

ment early or late. This is especially true where effective anti-

pyretic treatment is to be applied. So, for instance, a report

made at the Basle hospital, in which only severe cases were

included, showed that of the patients who were admitted before

the end of the fourth day, only 5 per cent, died ; of those who
were admitted between the fourth and eleventh days, 13 per cent,

died ; and of those who were admitted after the eleventh day, 28

per cent. died. The influence of early handling on the patient

shows itself also very plainly, though not quite as strikingly,

where the treatment is merely expectant, but where great atten-

tion is paid to the enforcement of proper dietetic measures.

The most important necessity for a typhoid-fever patient,

from the very beginning of his attack, is complete bodily and

mental rest. There are patients, and, unfortunately, there are

also physicians, who think the best thing to do is to fight against

the disease as long and vigorously as possible, and not to go to

bed until one cannot keep up any longer. Observation shows that

this is just the opposite of the wise course. I have seen patients

who were going through a mild, perhaps a very mild, course of

typhoid fever, strain every faculty of their nature to resist the
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disease, even calling into play increased physical exertion for

that end ; and I have seen such patients sink so low as for a

time to excite fear that some other more serious disorder lay

behind, as pulmonary phthisis, cancer of the stomach, etc.,

and finally creep out through a convalescence so prolonged as

to be entu-ely disproportionate to the gravity of the original

fever. I had an especial opportunity of observing the injurious

effects of physical exertion and weariness in typhoid fever in

those patients who were admitted from Bourbaki's army. On

admission they presented the appearance of the very worst form

of fever, and a good many of them died within the first few

days, while those who remained in our hands eventually proved

that the disease was by no means of a virulent type. It is a fact

which was confirmed by the observation of many physicians

during the late war, that raih'oad travelling is especially pros-

trating in its effects on typhoid-fever patients, and for a time

makes their condition decidedly worse.* It often happens that

physicians, even those who handle then- patients on the most

correct principles and with the best judgment, act very unwisely

when they are themselves attacked by this disease, and espe-

cially refuse, for a long time, to admit that they are sick. I

have known physicians to make calls during the morning, when
the evening before they had themselves seen that theii' own tem-

perature was 104° in the axilla.

The patient should be confined to his bed from the very first

beginning of fever, even if the attack seems to be quite light,

and he must not be allowed to sit up again until the evening
temperature has been perfectly normal for from three to six

days. Sometimes it is necessary to wait even longer than this.

It should always be remembered that getting up too soon is

liable to cause a relapse, and direct observation has proved that
recovery proceeds more rapidly, and the patient regains his
wonted vigor sooner, if he spends the greater part of the period
of convalescence in bed. It is very desirable to have two beds
at one's disposal, so as to give the patient change and admit of
their more thorough airing ; but he must be lifted, in the hori-

' Compare the remarks on this subject by Niemeyer. Deutsches Archiv fiir kliix

Medicin. Bd. VIII. S. 435, 443.
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zontal posture, from one to tlie other, or, if the beds cr^u be

placed close together, may be allowed to roll or move over with-

out rising up. On no account should he be permitted to walk

from one to the other.

One bed is usually enough, during the active progress of the

disease, for a patient who is taking frequent baths, as these both

fulfil the requu'ements of cleanliness and give time for the chang-

ing and amng of sheets, etc. Evacuations of the bladder and the

bowels must take place while lying down, by using a bedpan and

a uiinal. Many patients declare at first that they cannot evacu-

ate the bowels without sitting up, but if it is insisted on they

soon learn to do so while lying.

Finally, it is of the greatest consequence that all mental

activity and excitement should be prevented, all business affairs

and all annoyances should be kept away from the sick-bed. As
a general rule, it is better to have but one person in the room to

care for the patient, and tliis person should hold ao conversation

with him, answer his questions as briefly as possible, and at the

same time care for all his wants, even those which are unex-

pressed, as noiselessly as possible.

The measurement, or "taking" of his temperature, is usually

least troublesome to the patient if the thermometer is used in the

rectum. If the rectum becomes sensitive, or if for any other rea-

son it seems preferable, it may be transferred to the axilla. In

using the thermometer in the rectum it must be remembered that

a break in the column of mercury is very apt to occur ; a strik-

ingly high record, therefore, is not to be accepted unchallenged,

unless one has seen the gradual and continuous rise of the mer-

cury after introducing the thermometer, or its continuous fall

after removing it.

The temperature of the sick-room should be rather below that

of an ordinary living apartment,—it should never remain long

below 56° nor above 64° Fahr. Care should be taken to main-

tain proper ventilation day and night. In hospitals it is well,

as Stromeyer recommends, to have an opening in the bottom of

the doors, and a number of window-panes so arranged that they

can be opened. In private houses, if practicable, a window

should always be kept open in the next j'oom, even in the depth
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of winter, and tlie door between tlie two rooms never be closed.

Even a strong draft of air, for a time, is harmless ; a patient with

a high fever-temperature cannot take cold. No one but a theo-

retical experimenter, who has no patients to treat, would ever

recommend keeping a room so cold that the patient would be

chilly, with the idea of thus reducing his temperature, and there-

by dispensing with other means for abstracting heat from the

body.

It is a matter of the greatest consequence that patients be

properly nourished. There is no doubt that the old notion of its

being dangerous to feed the patient for fear of feeding the fever,

was carried to an unreasonable extreme, and credit is j)articularly

due to the English physicians for having shown the disadvan-

tages of too great abstinence, and the necessity of giving proper

nourishment, even if the patient has no desire for it. On the

other hand, there is no doubt that by over-estimating the degree

of consumption of tissue due to the fever, and the danger result-

ing therefrom, this method has also been carried to an extreme,

as, for instance, when it has been attempted to feed the patients

with large quantities of meat.

Water is the one nutritive substance which the patient needs

most, and of which he should partake as freely as a well person.

In addition to the amount of water, which, when well, we im-

bibe in the form of various drinks, a considerable quantity is

introduced in our solid food. Even patients who seem tolerably

conscious, usually fail to partake of the necessary amount of

fluid, unless reminded thereof. One should, therefore, when
they are not actually asleep, put the glass or the spoon to their

lips every quarter or half an hour. They will often drink gladl}^

when they would never have asked for it, nor reached for tlie

glass voluntarily. If they decline the profl'ered drink, it should
not be urged, and they should never be allowed to take much at

a time. The kind of beverage to be used may be left a good deal

to the choice of the individual, and it is well enough to change
it frequently. Simple cold water, with or without ice, seltzer,

or other similar mineral waters, wine and water, lemonade, tar-

taric acid, or mineral acids in water, with or without sugar, thin
milk of almonds, a thin decoction of parclied rice (especially
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where there is a good deal of diarrhoea), thin barley-water,

milk and water, and a number of others maj be mentioned
among the articles to be used.

Coming to the consideration of those substances usually termed

nutritive, we find the use of the protein compounds in any large

quantity to be interdicted. Aside from the fact that, according

to all that is known of their action, a diet consisting exclusively

or largely of these substances would lead to increased metamor-

phosis of tissue, it is farther true that these articles, in the form

in wliich they are usually prepared, prove incapable of digestion

by a sick man. Fats, in any considerable quantity, are also not

digested, that is, not absorbed. It is evident, therefore, that the

introduction of any large amount of such food would produce or

increase gastric and intestmal catarrh. We must fall back,

then, upon those nutritive substances into whose composition the

carbohydrates enter largely, and thus we arrive at about the

same fever diet that has been advocated by experienced physi-

cians of all times since the age of Hippocrates. The fact is, that

mucilaginous barley-water, thin oatmeal gruel, and the like,

combined wdth not very strong meat-broth, constitute about the

most deshable diet. According to Stromeyer, oaten grits is the

best thing to give to typhoid-fever patients ; this should be

cooked for three hours, and given without sugar. In addition to

these things the patient may, if he likes, have milk, but only

when boiled and reduced with water, seltzer-w^ater, tea, coffee,

and the like ; and the further advanced the disease the oftener

may the yellow of an egg be beaten up with the meat-broth or

barley-water. It is often necessary to bring a good deal of per-

suasion to bear before the patient can be induced to take the

requisite amount of nourishment. In those who are quite low it

is well to use concentrated beef-tea, prepared by long boiling of

the meat in a close-stoppered bottle, or Liebig's beef-tea, pre-

pared by macerating the meat with hydrochloric acid, both of

these being improved by mixing with claret wine. Such cases

might also be benefited by Leube's meat-and-pancreas injections.

Wine and liquors, as was stated before, are admissible at any

stage of the disease, even during the height of fever
;

still it is

best to be governed in their use by the former habits of the
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patient as well as by his present condition. Extract of meat is

still ordered by some physicians early in the disease ; I believe

I have seen an increase of the diarrhoea caused thereby. There is

no objection to using it in small quantities, as a means of flavor-

ing the barley-water ; but it is to be hoped that no physician any

longer looks upon it as a nutritive substance. Solid food, espe-

cially meat and bread, should be reserved for the period of

advanced convalescence, and even then the possibility of perfo-

ration of the bowels, or of a relapse, being caused by errors in

diet, should always be borne in mind.

Translator's Note.—The unguentum plumbi tannici, mentioned on page 227, is

made, according to the German Pharmacopoeia, by mixing freshly precipitated taunate

of lead with g]ycerite of starch.
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INTRODUCTION

MoDERK researches on the connection between infection and

contagion on one hand, and the development of organisms on the

other, possess a profound and increasing importance as regards

general, and particularly special, pathology, in relation to the

hygienic, prophylactic, and other treatment of infectious diseases.

On this account I feel that I ought to begin by defining my posi-

tion towards this important question in a general way, in order

to come to an understanding with my readers, as well as to avoid

repetition in treating of the etiology of relapsing fever, typhus

fever, and cholera in the following chapters.

I can estimate, perhaps, better than many other clinicians and

physicians the progress made in this direction, as I have occupied

myself with these etiological questions for some years. The re-

sults of my researches in regard to diseases of blood-infection,

have, until the past few years, been only negative, and I must

confess that, excepting those relating to relapsing fever, they

remain negative to the present day. I do this without intending

to commit myself to any ultimate negative conclusion, since we
know from examination of vaccine lymph and small-pox that cer-

tain peculiar vegetable parasites are found in the fluid and in the

meshes of the pustules as well as in the lymphatics, while at the

same time an examination of the freshly drawn blood shows no

trace of their presence. The fact is, that examination of the

blood alone cannot determine these questions.

My researches upon the endless number of vibriones which I

found in the intestinal mucus excreted in the earlier hours of dys-

entery, brought me to a position in harmony with the views of

animal contagion held before the time of Linnffius, and main-

tained by that great reformer of natural history. I guarded my-
self, therefore, in the observations made known in 1843 and 1845,
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in my Pliysiologie patliologique^ against drawing further conclu-

sions. I was as cautious, also, in the conclusions which I drew

from the remarkable observations made by myself on the hospital

gangrene of scrofulous ulcers, in the Children' s Hospital of Paris,

and in private practice, observations made in 1846, and described

in my prize essay on scrofula and tubercle. I was much aston-

ished to find the entire tissue-detritus of these rapidly eroding

ulcers composed of myriads of moving bacteria, so that then- con-

nection with the process of destruction was not to be denied, I

observed a similar instance, in Paris, during 1848, in the case of a

child from whom I had removed a cervical cyst. Here, the

wound, which was healing, suddenly became converted into a

deeply corroding ulcer, dependent upon bacteria. This ulcer took

on healthy action somewhat later, and became entirely healed.

Still more surprising to me was a little epidemic of the same na-

ture, which I observed among certain frogs in the year 1851. I

had severed the spinal cord in these animals, and had placed them

in perfectly clean porcelain dishes, covered with damp compresses,

intending to observe in them the phenomena of wounds and the

formation of pus. In addition to the amoeboid movement of the

pus cells which I had previously observed, and which led me, at

that time, to the erroneous conclusion that these were true amoebae

and caused me to figure them as such {Anatomie pailiologlque,

Planches II., Fig. 15), I observed every one of the wounds made in

these animals to become covered in a few days with a ^^ellowish-

gray detritus. This detritus on examination proved to consist

entirely of a peculiar bacteria, large and pointed at one end. All

the animals died after a few days, apparently from infection,

through relatively smaU wounds.

My subsequent researches during the years 1856 to 1858,' on

the disease prevalent at that time among silk-worms, led to

quite different results. Here I found as the principal cause

of this disease, so fatal to the silk industry, a peculiar minute

fungus infiltrating every tissue of the body from the egg to

the complete butterfly. This fungus, on account of its char-

Lehe'rt : On the Disease at Present prevailing among Silk-worms. Jahresbericht

iiber die Wirksamkeit des Vereins zur Beforderung des Seidenbaues fiir die Provinz

Brandenburg. Berlin, 1858.
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acteristic of penetrating the entire organism, I named panldsto-

phyton. Here, then, for the first time, a disease was demon-

strated in which a fungus not only spread through the entire

organism, constantly attacking new victims by contagion, but

progressed also by hereditary transmission by means of the germ,

thus again destroying the succeeding generation. I pointed out,

likewise, at that time, that the blood of diseased worms, if

mingled in sufficient quantity with that of healthy ones, would

give rise to a series of very remarkable changes in the latter. I

pointed out the increase and propagation of these fungi by seg-

mentation, which up to the present time is the only mode of

growth known, and described the numerous macroscopic tumors

of the cocoons, composed entirely of minute fungi, in regard to

the significance of which the descriptions accompanying the

plates left no doubt. I had previously observed in Paris, with

Rayer and Davaine, the constant presence of bacteria in the

blood of animals suffering with diseases of the spleen.

I remain, however, quite non-committal in my general views

of contagion and infection, since there are various views main-

tained by different parties, one of which contends for a crypto-

gamic origin of contagion, the other for an organic poison as the

basis. From a theoretical point of view the latter seems to me
very improbable, since although a poison may indeed spread

quickly from the point of inoculation through the entire body,

yet organic poisons are not contagious. On the other hand, how-

ever, my researches upon the blood make me more and moi'e

cautious. Even at the present time we possess a sufficient

number of facts to enable us to make out some of the general

laws of organisms, particularly the probability of organized

germs of the lowest fungi acting as agents of infection in infec-

tious and contagious diseases. Thus, as among the exanthe-

mata, the pustules of vaccinia and variola have constantly been

observed to contain the minute micrococcus-like round fungi

(the rapid multiplication of which has been observed by my
colleague, Ferdinand Cohn, and myself)

;
so, also, we have strong

support for. the propagation of relapsing fever by means of the

fungal mycelium discovered in this disease by Obermeier.

The fact that I have been unable, in spite of many attempts,
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to cultivate the fungus of the vaccine pock, or that of relapsing

fever, by artificial means, only proves that thus far I have not

been in a position to successfully imitate the conditions of rapid

multiplication found in the human organism. Neither the tem-

perature (that of the body) constantly maintained in my re-

searches, nor the utmost variety in the fluids used for the

cultivation of bacteria, have sufficed. Probably the conditions

of luxuriant growth are found in some peculiarity of structure in

the living organism. Of similar significance is the fact that I

have not, up to this time, even with the strongest and best im-

mersion lenses, been able to find these lower fungi in the blood in

cases of typhoid and typhus fever
;
although seven years ago,

Coze and Feltz, and more recently Davaine and others, have been

able to bring about an infectious and fatal disease in animals

by transfusion of the blood of typhus patients. While only very

small quantities of blood were used in these transfusions, the

blood of the diseased animals as well as the various organs con-

tamed bacteria in immense numbers. It is possible, however,

that these latter facts may allow of otner interpretations.

'Now it is in the highest degree improbable that, in the face of

constantly accumulating observations regarding the direct influ-

ence of the lower fungi upon infection and contagion, other laws

should exist, according to which both of these might take place

without the intervention of organic germs. There is as little posi-

tive proof here as elsewhere of spontaneous generation. Toxi-

cology teaches us, moreover, that there is no single poison, or-

ganic or inorganic, which while absolutely imponderable and

imperceptible, may fall upon and decimate entire pojDulations
;

still less does it possess a single fact to prove that the original

poison may be transmitted, without direct contact, from one

human being to another, and unfold itself anew in the latter

in full activity. Tliere are, it is true, certain ferment-poisons,

which, like that of hydrophobia, may even in small quantities

exert intense influence, and by inoculation in healthy animals

o-ive rise to similar disease. On the one hand, exact researches

on these animal poisons are wanting, and as regards malignant

pustule, the importance of the fungous element is plainly proved.

'

The future must determine whether or no there exist fermentoid
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infectious poisons without minute fungi. Poisons in the ordi-

nary sense may indeed cause sickness, or even death, but are not

contagious. On the other hand, the whole natural history of

infectious diseases, the process of infection, contagion, etc., is in

accordance with that of the lowest vegetable organisms. A posi-

tive theory of parasitic infection is, however, scarcely justifiable

as yet.

Before proceeding farther I may be permitted an etymologi-

cal observation. Naegeli has named these minute plants scliizo-

mycetes because they propagate by fission. The fact really is,

that the fission is found to be simply a cross-section in the rod-

like bacteria and spirilla, and I have often observed it in my
ovoid panliistophyton of the silk-worm. On the contrary, the

gemmation of the micrococcus, as has been observed in the mi-

ci-ospliere of small-pox lymph, is rather a biscuit-like' contrac-

tion with subsequent separation. At times this segmentation

assumes in the case of neighboring cells a quadrate sarcina-like

arrangement ; but the propagation of the micrococcus may never-

theless always be demonstrated as a gemmation alone, and not as

a fission. Naegeli has, in addition, separated the schizomycetes

from the fungi, although their entire deficiency in chlorophyll,

as well as their method of development, render them much more

like the single-celled fungi than the algse. We are concerned

here with the lowest vegetable forms, those which are recognized

by their extreme minuteness, being in fact on the ultimate

boundary of microscopic vision, and which are held by the best

mycologists as incapable of becoming transformed into more
highly organized fungi by cultivation. I include, therefore, the

groups of globular, rod-like, and spiral fungi (it seems to me as

irrational to speak of globular bacteria as of globular rods)

together under the name of protomycetes.

Though our knowledge in this department is as yet very

incomplete, still every one who is familiar with the results of the

latest researches, will agree with me that a deep and intimate

connection exists in a great number of cases between the devel-

opment of protomycetes in the human organism and infectious

* Like a lady-finger.

—

Translator.
16
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diseases. I believe also that it will probably happen in this case,

as in the thousand-years' conflict over the theory of spontaneous

generation, that the facts against the latter, and which corre-

spond to the protomycetic theory, will win more and more*,

victories in the domain of research, until the terai generatio

spontanea will be considered as synonymous with generatio

incognita. Tlius possibly may the facts of the germinal origin

of infectious diseases supersede the hypothesis of their primitive

origin. Still we must be cautious in bringing forward prema-

turely an exclusive theory in order to support a theory of

uniformity.

The great theoretical difficulty just now in the pathologi-

cally valuable protomycetic hypothesis begins at the moment
when it is attempted to get a clear view of the method of its

action. Before we approach this more nearly let us examine a

few experimental facts in their bearing upon the theory. In the

first place, we notice the existence of a number of infectious

diseases which may make their appearance in few or many
cases, without, according to our present ideas, being contagious.

Salisbury's statements in regard to the influence of the minute

palmella-like fungus have not thus far received scientific confir-

mation. For this reason the existence of malarial protomycetes

can thus far only be accepted as an hypothesis, and it cannot

yet be decided whether the air alone is the bearer of malarial

infection, or whether, more probably, as I incline to believe,

some fluid—it may be dew or mist, it may be drinking-water—is

the agent. In the latter case the malarious would at times be-

come rather a mal-aquoous infection. Here non-contagiousness

alone is settled ; aU beyond is conjecture.

We cannot at present get a clear idea as to how the infect-

ing, probably parasitic, element of the infectious diseases obtains

entrance into the organism. The constant integrity of the organs

of respiration and the constant implication of the spleen in inter-

mittent fever would certainly seem to indicate that, whether

the poison has been inhaled or ingested by means of fluids, the

starting-point of the disease is in the digestive organs ; but be-

yond this we would not draw any conclusions, since the spleen

Jnay be infected from so many quarters.
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Similar relations exist in the various forms of typhus

;

' for

in these also the spleen is among the organs most fi^equently

and earliest affected. But it is especially the different forms

of typhus that are characterized, as we shall learn later of small-

pox among the exanthemata, by multiplicity of modes of devel-

opment and ways of transmission. In relapsing fever we have

at present in the spirochseta-like fungi very probably dhect

pathogenetic elements. In this, as in typhus fever, we observe

a decided contagiousness, though not through the excretions,

which neither show any peculiarity, nor, when freshly examined,

contain fungi. The contagion can be transmitted through direct

or indirect contact, as in sleeping in a chamber, or even in a bed

in which a person having had the disease has previously slept.

Under other circumstances transmission may occur even with-

out contact, as in the case of physicians and attendants, and also

through mere contiguity, as from bed to bed in the same ward. It

.is probable that under these circumstances the atmosphere, par-

ticles of clothing, bedding or hnen, as well as the food or drink

of the patient, may act as carriers of the disease germs. Since

these lowest organisms may persist at a minunum of life for long-

periods, it may easily be understood that particles of clothing,

rags, in a word, the most various objects, may transmit (time and
opportunity being afforded) the disease germs clinging to them
to great distances. Thus in a given place an epidemic may
break out unexpectedly, which coming from a distance, and after

long quiescence of the infecting matter, cannot be explained
except in the above manner.

If, now, contagion occurs between individuals, it is evident that

the more thickly crowded together people live, as in the dwell-

ings and lodging-houses of the poorer classes, in jails, etc., the
more rapid and extensive such contagion will take place. But
even in the case of this contagion from one person to another,
which we find alike in small-pox, measles, and scarlatina, the
atmosphere acts only as a carrier, and the question may well be
asked, whether the germs remaining but a short period in the
atmosphere may not attain fluids, and by means of these pass

' In the German sense of the term.

—

Tkansi.ator.
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from one organism to another. The atmosphere would certainly

seem too lifeless to afford more than the minimum of existence

to the protom^^cetes, which indeed remain in it only during a

short transition period, afterwards to unfold in the fluids of

the body their full vital activity and incredible power of repro-

duction. Nevertheless our pathogenetic protomycetes must be

very easily transmissible through the atmosphere, and withal

able to effect powerful contagion. That water, particularly that

which is in the ground or in the springs that are fed from it,

may become the principal seat and nidus of these disease germs,

follows naturally from the general law that these lowest fungi

flourish and multiply best where they either find their nourish-

ment directly in fluids, or in animal or vegetable tissues which are

saturated with fluids. The old division into volatile and fixed

contagia, or miasma and contagium, is only an external one, and

does not at all express the essential nature of transmission in

infectious diseases.

Thus we observe transmission taking place in small-pox as

well by contact or inoculation as by the more indirect, distant,

and more volatile methods. Inversely, however, we find that

those diseases which, like typhoid fever, dysentery, and chol-

era, are transmitted by means of germs that emanate from the

excretions, particularly those of the intestines, may again cause

infection, either through the atmosphere or by means of the

ground or drinking water.

Thus, for instance, upon the appearance of cholera, we ob-

serve the greater part of an entire population under the influence

of the epidemic, with gastro-intestinal disturbances, etc., while

a relatively much smaller number of those directly exposed

to the morbid agent, through drinking-water and the like, are

attacked by the cholera itself. The atmosphere in these cases

must serve as a carrier of infection. Insufficient introduction

and unfavorable conditions of development for the disease-germs

probably account for the fact that the infection is so frequently

abortive in its results.

That the protomycetes of epidemic diseases are limited to cer-

tain centres of vegetation in a manner common to all plants and

animals, from highest to lowest, may be shown, as in the case
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of the helminthi, by the geographical distribution of the infec-

tious diseases. As the trichina, for instance, occurs with pecu-

liar frequency in some regions of Central Germany, and the

bothryocephalus in Western Switzerland, so we find the hot-

bed of cholera in India, and that of yellow fever in those por-

tions of the Atlantic Ocean which wash the shores of Mexico

and the Antilles. Thus the plague was originally an oriental

disease, and the delta of the Nile spread far and wide its

destructive genus, as that of the Ganges and Brahmaputra

spread those of cholera. So, too, we observe certain fixed cen-

tres for typhoid and relapsing fever, as Ireland, Galicia, Upper

Silesia, certain provinces of Northern Italy ; and miliary fever

is a true endemic disease in a few provinces of France, Germany,

and Italy.

Typhoid fever and cholera are, in relation to the protoniy-

cetic theory of infection, of great interest, as we frequently have

here an opportunity to prove that one single patient, whose fluid

excrements, passing from a privy into the ground, and thence

into drinking-water, infect all those coming in contact with the

germs thus sown and multiplied. Drinking-water is an impor-

tant element in this connection, since those cities which possess

a water supply free from excrementitious infiltration enjoy, as

Foerster has lately shown, a certain immunity from cholera. The
more such germs derived from drainage are enabled to develop

in the well-water, the more predisposed is a given locality or

neighborhood to infectious-contagious diseases. An accessory

reason is often found in the fact that the well-water is not per-

fectly isolated from soil infiltration. Pettenkofer is undoubt-
edly correct in laying great stress upon the nature of the well-

water and soil. Drinking-water, however, is the more important

carrier of contagion, although the air also acts as a frequent

medium. The drinking-water theory seems to me to be sus-

tained without depending upon the well-water theory, while tliis

gains a higher pathogenetic significance from the former.

That, however, infection and contagion are not dependent
alone upon well-water or drinking-water, and their connection,

however slight, with excrementitious matter, is shown by the fol-

lowing fact. In some old cities, as for instance Breslau, many
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of the older houses have wells which stand m the closest prox-

iinity to the privies
;
notwithstanding which the appearance of

cholera and typhus is only occasional, and restricted within rela-

tively small limits. Putrid matters in druiking-water may in-

deed give rise to gastro-intestinal disturbance, but are not suf-

ficient to bring about typhus or cholera. Should typhus or

cholera germs appear in these fluids, so favorable for their

growth and propagation, they may develop rapidly their de-

structive action, and, by becoming disseminated tlirough the

atmosphere, favor the development of these diseases.

It often happens, for example, that a large number of typhus

cases make thek appearance in barracks, and the cause is found

to lie in the insufRcient separation of the drinking-water from

excrementitious infiltration ; the harm was done when the empty-

ings of the stools of the first typhus patient found theu' way
to the privy, and through this to the drinking-water.

So long as these facts are not understood,—and most physi-

cians even at this day do not interpret them correctly,—the tedi-

ous and sterile controversy as to whether typhoid fever is or is

not contagious must be prolonged ; and indeed we often meet in

the history of science similar discussions about yellow fever and

the plague. I must guard myself, here, however, equally against

the exaggerated notion that typhoid fever is contagious only

through drinking-water. The atmosphere and various solid sub-

stances may act equally well as carriers of contagion, effecting

this however less intensely and less frequently than in typhus and

relapsing fever. Probably there are in these cases many un-

known methods of propagation, and no single one is of exclusive

importance.

The exanthematous infectious diseases are peculiarly instruc-

tive in their course. From the moment of contagion to that of

the prodromes, we have the so-called stage of incubation, which

may yary from one to two or more weeks. During this time the

germs, which may have entered the organism, remain innocuous

so long as they exist only in small numbers. Gradually, how-

ever, they become multiplied to such a decided extent that,

requiring the fluids of the body and its constituents for their

nourishment, they give rise to disease. The prodromes do not



LEBERT.—RELAPSING FEVER. 247

point to the period of entrance of the disease germs, but to their

tirst effects and the localities of their development in mass, which

maybe different in different diseases and germs; thus it is in

measles the respiratory mucous membrane, in scarlatina and

small-pox the mucous membrane of the digestive tract. Only

later do these germs penetrate to the surface of the body and

determine there the peculiar exanthematic iiTitation. Now the

various kinds of fungi which are at the bottom of the different in-

fectious diseases show their highest development each in its

favorite locality, as the external skin in the exanthemata, the

respu-atory mucous membrane in influenza and whooping-cough,

and the digestive tract in typhoid fever and cholera. This agrees

with the natural history of plants and animals in other respects,

and particularly with that of parasites. Thus the trichina lives

principally in the muscles, and the tapeworm in the intestinal

canal ; while the ova of the latter lead their baleful lives within

the parenchymatous organs.

All these observations lead us to the necessary logical con-

clusion that there exists for each definite disease of infectious

origin a specific germ, or protomyces. From a pathological

standpoint it would be absurd to suppose that the same fungus

might give rise under varied conditions to measles, scarlatina,

small-pox, typhus, or cholera. The previously mentioned vari-

ous geographical centres of the different diseases would speak

against that view. To be sure, just here a great optical difficulty

is encountered. Even the present advanced perfection of our

microscopes does not permit the discovery in many cases of any

specific variations in appearance between protomycetes whose

effects are most widely different, although the best lens—for

example No. 15 Hartnack immersion—be employed. We can,

indeed, not only make out the globular, the rod-like, and the

spiral varieties, but also, within each of these groups, different

and easily distinguished species, as Ferdinand Cohn has demon-

strated in his valuable researches on bacteria,' illustrated by
characteristic figures, the Tesult of many accurate investigations,

and which express very well the advanced position of our knowl-

' Beitrage zur Biologie der Pflanzen, Zweites Heft. Breslau, 1872.
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edge, Nevertheless lie does not overcome the dilScnlty of classi-

fying physiologically and optically the different species, accord-

ing to the different manifestations of disease which they produce.

The results of observations made previously by Pasteui-, in re-

gard to the impossibility of distinguishing between the milk and

acetic-acid ferment, as well as between ammoniacal urinary fer-

ment and the mucilaginous ferment of wine, were to a sunilar

effect. Schroeter and Cohn confirm the same for the pigment

bacteria, which cannot be distinguished from one another micro-

scopically as to their production of red, yellow, blue, orange, or

other pigmentation. And yet each variety produces constantly

and exclusively the chemical change or coloration belonging to it

alone. Similarly we find in the case of the pathogenetic proto-

mycetes that their effect in regard to the production of peculiar

infectious diseases is always the same for each species : there are

always distinct diseases in the case of two different varieties.

And this at all times and in every country. Cohn brings for-

ward (p. 135) the ingenious hypothesis that the result may take

place in these cases in a similar manner to that observed in

plants, which constantly differ in their products according to

the circumstances of their cultivation ; as for example, almond

trees, one of which may bear poisonous and bitter fruit while

another bears sweet. As in the protomycetes, propagation

takes place by gemmation and not by fructification, so also in

the cultivated varieties propagation, as a rule, does not take

place by seeds, but, on the contrary, by unsexual means,

through budding. So far as vegetable infection-germs are

concerned I cannot accede to this view. The cholera origi-

nating in India, the oriental plague, the yellow fever arising on

the borders of the Gulf of Mexico, all retain their original type

as exact and invariable as in their mother-country. The small-

pox is the same disease in South America as in Northern Rus-

sia ;
scarlatina the same in Mexico as in Scandinavian countries.

Although appearances here may easily deceive, transitions from

one disease to another, or instances of hybridity of disease, are

never observed. We often see in Breslau, as in London, both

typhoid and typhus fever, and yet I have never, in fourteen

years, observed a single case which could be proved to be ana-
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tomically and clinically intermediate. The same holds good of

the otherwise so nearly related diseases, typhus and relapsing

fever. Of greater importance still is the fact that a person

who has once suffered from an infectious disease is protected

for his whole life, or at least for a long space of time, against

a similar attack, even although the disease may be very preva-

lent around him. Moreover, no one of these diseases gives pro-

tection against another ; thus typhoid fever does not protect

from typhus
;
indeed, in the case of relapsing fever and typhus

it would seem as if an attack of one predisposes the individual

to an attack of the other.

The action of the protomycetes cannot be predicted from

their optical qualities. It is true that in diphtheritis, vaccinia,

small-pox, septicgemia, pysemia, mycosis intestinalis, and in

lymph thrombi of puerperal infectious diseases, the globular

form of the protomycetes prevails. The fact that Davaine has

already demonstrated the constant presence of rod-bacteria in

malignant pustule (and this might be one reason more for giving

up the improbable connection between mycosis intestinalis and

malignant pustule), and that the spu'ochseta-like filaments of

Obermeier are found in relapsing fever, prove that the spiral pro-

tomycetes may take part in infection as well as the globular, rod-

like, or ovoid (as in my panhistophyton of the silk-worm).

Perhaps at a future day, when some principle of classifica-

tion has been discovered, we may have to go much farther in

division of species than at present seems possible. Cohn de-

clares the fungus of vaccinia, described by him previously, to be

identical with that of the small-pox itself, as described by my
assistant, Carl Weigert, from reliable preparations. The optical

identity of both I admit, as well as their identity with the

micrococci discovered by me in the fluid of fresh small-pox

pustules. But, then, I come upon a pathological difliculty in

relation to the question of identity. If we inoculate by means
of the fluid of the cow-pox,—that is, with its fungus, the mi-

crosphsera vaccinae, we always obtain pustules on the spot of

inoculation alone
;

or, at most, a few in the neighborhood, but
never a considerable eruption. The result is quite otherwise in

the case of true human small-pox, in regard to which we possess
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the most exact details from the last century. If the fluid from

a pustule of the mild form of variola be inoculated, a genuine

variola, running a mild course, develops itself throughout the

entii-e body.

The effect of the protomycetes of vaccinia is thus entirely

different from that of variola, although nevertheless the former

protects against the latter. With such different effects, is it

probable that the protomycetes are the same in both cases ?

For myself, I am inclined to believe that they are not the same.

In his truly pioneer work on the bacteria, Ferdinand Cohn
fully expresses his views in regard to the difference between the

bacteria which give rise to putridity and those which cause

disease—between saprogenetic and pathogenetic bacteria. If

the great department of bacteria be included entire, then such

a distinction may be justified
;
pathology, however, cannot re-

gard it as admissible in all cases.

The doctrine of septicopysemia as a protomycetic disease, so

greatly advanced by Klebs, shows already the inadmissibility of

this distinction. Have we not then a saprogenetic effect when

septicaemia results from an ichorous wound, or from the ichor-

ous granulating surface of the pleura following a wound of the

chest ? What becomes of the distinction between saprogenetic

and pathogenetic effects in this case ?

How greatly, in all these questions, our knowledge is confined

to the effects visible on the surface only ; and how little we un-

derstand of the deeply operating causes of the infection process,

is shown by our helplessness when we attempt to solve the ques-

tion of how the infectious elements were brought in contact with

us. That this is accomplished by means of the water cliiefly,

next by aid of the atmosphere, and finally by the clinging of the

germs to living or lifeless objects, is a logical postulate
;
but, even

here, sufficient, exact, and directly proving facts are wanting.

Still more difiicult is it to answer the question, In what manner

do these germs enter the body? In the diseases of caterpillars it

has been proved, so far as muscardine and the new disease dis-

covered by Cohn are concerned, that the germs penetrate through

the skin, and thence spread throughout the interior of the body.

The case is probably similar with the fungus disease of the fly.
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All these fungi, however, are quite different in their natiu'e and

effects from the protomycetes. On the other hand, I have not

been able to make out how the panhistophyton, which I have

studied so long and so carefully, and which belongs to the group

of bacteria, penetrates the body of the silk insect. Its entrance

into the egg points to heredity as a new soui'ce
;
but, on the other

hand, I have been unable, by merely causing healthy worms to

live together with the diseased, to communicate the affection,

while I have constantly succeeded in communicating muscardine

in this way.

In man most fungi of the skin and mucous membrane either

cause disease of the surface alone or remain without any perni-

cious effect, as in the case of bacteria of the entire digestive

tract and leptothrix buccalis. But is this always the case ? I

doubt it. The transmission of malignant pustule by the agency

of hies—in which sense alone the poisonous character of Living-

stone' s African poison-fly is to be received—constitutes really a

deeper inoculation ; on the other hand, it would appear that

glanders, implanted on the surface of the human body by the

mere snorting of horses having the disease, is capable of pene-

trating to the inner parts. In diphtheritis I still remain unde-

cided as to whether the fungus of the pharynx is the primitive,

or, as Oertel and other very competent observers affirm, the

secondary localization of the disease. Perhaps both views may
be correct ; at all events I have noticed, by daily examination of

all the members of a family, in which one child had died of

diphtheritis, that sometimes one or two, who were suffering

from no other disease, would manifest undeniable signs of dipli-

theritis of the throat, which would yield, however, to thorough

cauterization with nitrate of silver. Not so easy to interpret are

those not unusual cases in which the diphtheritis of the throat

runs its course as an absolutely innocuous local process, witli-

out affecting the organism generally. The conjecture is justifi-

able under these circumstances that the disease has only become
developed locally from the contagion, and has not permeated the

entire organism.

The respiratory and digestive mucous membranes are most
fi'equently the ways of entrance for the infecting germs. Locali-
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zation alone may very possibly be connected with this ; but it

does not seem necessarily the case, since usually at the outbreak

of the prodromata the entire period of incubation has expired

without any signs of localization. For example, by the time

that the prodromata of measles begin with sneezing and cough-

ing, those of scarlatina with sore throat, or those of small-pox

w^ith pain in the loins and sick stomach, the germs have already

been multiplying in a latent manner at least one or two weeks

before these prodromal localizations take place. Even the ini-

tial erythematoid exanthem of small-pox is far less extensive

than the now hardly apparent numerous characteristic pustules.

I would not, therefore, like to decide whether, in influenza and

whooping-cough, the parasitic germs develop their effect from

the very beginning, in the respiratory tract, or only become

localized there at a later period. Both possibilities are admissi-

ble ; and if, in the case of the exanthemata, the skin affection is

most probably a secondary manifestation, it can easily be seen

that in the case of the whooping-cough it may occur otherwise.

Very probably, however—and this follows from the resulting

effects and conditions—the germs of certain different infectious

diseases have a peculiar tendency toward and predilection for

those parts of the body which they find most suitable for their

nourishment and development ; the localities varying with the

different species of protomycetes. Thus in similar localizations

the anatomical intensity may stand in relation to the develop-

ment. For instance, the superficially spotted, irritable condi-

tion of the skin in measles, the diffuse erythematous red of

scarlatina, the formation of very numerous miliary abscesses

of the skin in small-pox, may be explained in this way.

It is probable that the original point of entrance of the infec-

tious germs is to be found more frequently in the digestive than

in the respiratory organs, since, as is known, all protomycetes

find their chief source of increase in water, while the atmosphere

generally serves merely as a carrier. For the diseases which

infect drinking-water particularly, this is in the highest degree

probable, as well as for those which are directly contagious,

such as the acute exanthemata, typhus and relapsing fever. It

seems probable, therefore, according to the natural history and
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laws of development of the protomycetes, that they also find

their principal nidus in water. It is only thus that we can

explain the various geographical centres of certain infectious

diseases, and the frequent sporadic appearance in these of a dis-

ease which is only occasionally epidemic. The fact that even in

their original locality certain infectious germs develop to an

important degree only exceptionally and at long intervals, finds

confirmation in the general natural history of plants and animals.

If we find a rare insect appearing in great frequency, or a

usually inoffensive one giving rise on a sudden to great destruc-

tion ; if we see a usually harmless fungus destroy all at once

both seeds and harvest ; then we find, also, by closer examina-

tion, that the germs of these species have been exposed to

noxious and inimical influences by their early surroundings, and

that, to use Darwin's expression, they have been barely able to

prolong their existence. But at long intervals they find the

circumstances of luxurious development occurring, and become,

instead of harmless species, destructively noxious, even calam-

itous ones. I observed some time ago, in the Cantons of Yaud
and Valais, a grasshopper plague, and carefully investigated at

that time the habits of the migratory grasshopper ; I found that

in the localities devastated they had usually existed only in small

numbers (at least such was the case in the Valais)
;
that, more-

over, these insects laid their long and large eggs in such exposed

places that the preservation of the species was greatly to be

wondered at. If, however, very favorable conditions of develop-

ment should arise, the increase of these grasshoppers miglit be so

great as to bring about a plague. That there had been great

variations in this respect at different times, and that advances in

cultivation tended to restrain witliin bounds the luxurious and

noxious development of these insects, was shown by the fact

that some centuries ago, in Sion, the chief town of the Valais, a

"grasshopper mass" used to be solemnly held each year on the

first of May, from which the much greater frequency of this

plague in old times might be inferred. If it has been established

on the part of the naturalists that water serves peculiarly well

for the nourishment of mycetes, it has equally been shown, on
the other hand, by pathology, that the atmosphere and fixed '
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objects may undeniably spread far and wide the germs of many
diseases, without their capability of development having suffered.

Interpretation of facts by a favorite analogy is to be guarded

against. As the naturalist has here aided the physician, so may
the physician, on his side, add to the results of the naturalist

and amplify his range of view.

The history of bacteria, and particularly the results of ex-

periments in cultivation, show us how sometimes, when one

species is grafted upon another, that one which at first possessed

but little vitality gradually succeeds in utterly destroying the

other, wliich at first was the more thriving of the two. Thus

the germs of an epidemic infecting disease may easily become

displaced by a harmless species, and by means of the latter a

limit may be fixed to the epidemic devastation. In this con-

nection the fatal disease of the silk insects is very instructive.

When Bassi and Audouin observed the muscardine in 1830,

there was a very wide-spread disease of the silkworm, par-

ticularly in Lombardy. Already in 1855 it was less frequent,

though I could still obtain at that time sufiicient material for

my studies and experiments, while now it has become very diffi-

cult to do so. About this time a new disease appeared, which

I described as dystropliia mycetica^ and the principal element

of which I have termed the panhistophyton ovatum. This dis-

ease soon spread not only over Italy and France, but also

through Switzerland, the Brandenburg Mark, and Silesia ; de-

stroying in many places the flourishing silk culture. After last-

ing about ten years this also disappeared, and a new disease,

dependent upon the development of globular protomycetes, came

in its place, and even at the present time effects quite an exten-

sive destruction.

If the germs of various infectious diseases become developed

independently of one another, we observe several epidemics at

the same time. If, then, the mycetic germ of a pestilence is

supplanted, not by one in no way related to it, but by a patho-

genetic protomyces, it would seem as if two epidemics, so to

speak, were fighting until one should be conquered by the other.

Relapsing fever and typhus fever manifest such relations in

Ireland, and indeed to a less degree in Breslau and Posen.
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If we already find ourselves in all parts of this departmeni

upon strange ground, with hut a relatively small number of

positive facts at our disposal, and are obliged to draw con-

clusions at best only probable in their nature, we shall find

ourselves in a still more obscure department if we desire to

establish the manner in which the protomycetes cause infection.

The rapid and enoraious multiplication of germs, with which we

are familiar in vaccinia and small-pox, in septicaemia and malig-

nant pustule, in diphtheria, and, recently, in relapsing fever,

naturally lead to the conclusion that the nourishment of these

parasites affords the principal reason for the blood changes in

the body and the consequent sickness. It may be concluded also

that the protomycetes for the most part need for their luxuriant

growth the nitrogen, the carbon, and the various acids and salts

of the more liighly organized animal body. The products of the

metamorphosis thus brought about—as we learn by a chemical

analysis of the infected organisms—viz., the increased excretion

of urea and uric acid, the formation of leucin, tyrosin, xanthin,

hypoxanthin, kreatin, inosite, etc., which we find in the various

organs in cases where death has occurred from some infectious

disease, do not differ from those found in other affections, and
consequently are not to be considered as the peculiar effects of

the protomycetes. As regards the chemical action of the germs,

we have only hypotheses. We may consider the process one
chiefly of oxidation or reduction, or we may explain the whole
series of actions as a fermentation. That, however, would be
explaining a very obscure idea by one no less obscure. In the

same way it is a possibility—which however explains nothing

—

that from the protomycetes, which may indeed cause the appear-
ance of false membranes and various pigments, a pathogenetic

material may also be developed.

We must therefore hold only to the fact, that besides the
local effects which they may produce, the parasites, in all dis-

eases in which they are found, excite a high fever. Wliat the
chemical nature of these pyrogenetic processes may be, we have
never learned in a satisfactory manner, not even through Bill-

roth's excellent researches upon traumatic fever. We may con-
clude, however, from the effects, that the protomycetes, among
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Other clianges wliicli they produce in the processes of metamor-

phosis of tissue, call into existence certain noxious or even

poisonous elements which may lend to the disease a malignant

character from the beginning, and even cause it to end fatally.

With great propriety Klebs and Oertel remark upon the dis-

turbance of circulation, which may be brought about by masses

of protomycetes, and the thrombi and emboli to which these

may give rise. Other evil results are exhaustion by loss of

fluids, and thickening of the blood by deprivation of its watery

parts, as in cholera. In this whole department we understand

very imperfectly even the effects, and are forced to deduce the

actual processes by logical reasoning ; and then, as to the posi-

tive facts, of which very few are available, we are in a position

to judge at best only imperfectly.

It is also very probable that through the fever and its pro-

ducts the protomycetes become so restricted in what they require

for their existence that their evil effect upon the patient ceases
;

but still a sufficient number of them must survive and pass out

from the system, after which, under favorable circumstances,

they keep up a minimum degree of vitality and serve as seed for

new harvests of disease. If this detrimental influence of the

fever upon the parasite should be a very quick one, then corre-

spondingly quick will be the fall of temperature, or the crisis,

which, however, may prove only temporary, as in relapsing and

intermittent fevers ; or the fall may be gradual, as in typhoid

fever ; or there may be pure serous discharges to such an extent

as to thicken the serum of the blood and the nourishing fluids.

Thus the development of the parasite will be limited, as in the

case of Asiatic cholera, while the germs removed in the dis-

charges may give rise to similar disease in other individuals.

It is highly curious and inexplicable, as yet, that the organism

which has passed through this ordeal retains a transitory or

lasting immunity against the development of similar disease

germs.

I have believed myself obliged in the preceding pages to

explain my views in relation to infection and contagion, and I

have done so the more readily because I believe that, without
'

these discussions, one is liable to sink back to the old empirical
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standpoint. Through a knowledge of the new facts, however,

one not only comprehends better the foundation processes of

these diseases, but is likely to be incited to a more practical pro-

phylaxis and one that rests upon a much securer basis than

formerly. In answer, however, to the criticism, which has proba-

bly accompanied me through this introduction, I must state that

we stand on the threshold of a better understanding of the theory

of infection by parasites, and that in this department there still

exists so much that is unknown and hypothetical that we can

only receive and value its new doctrines with a certain degree of

caution.

17



RELAPSING FEVER AND BILIOUS
TYPHOID.

Recurrent typhus ' is the name I have adopted for the disease

known also as '''relapsing /e«er," ''\fehris recurrens^''^ ''•fievre

d recliutes.'''' The name recurrent typhus seems to me peculiarly

significant, since our mother-tongue should certainly possess a

name for this disease, which is rapidly becoming naturalized in

Germany, particularly in the north and north-east. Besides,

Griesinger's designation, " febris recurrens," is best replaced by

that of typhus recurrens.

Although bilious typhoid is but a form of relapsing fever, still

it constitutes a special group by itself, and I shall therefore

describe each separately. I should also add, that it still remains

a question whether the same characteristic fungi are found in

bilious typhoid as in relapsing fever.

I. RELAPSING FEVER—TYPHUS RECURRENS.

Unity^ A Chron. History of tlie Diseases in Dublin, 1770.

—

BarTcer and CJieyne, Ac-

count of the Fever lately Epidemic in Ireland. I. 211 (1819).

—

Ilarty, An His-

toric. Sketch of the Contagious Fever Epid. in Ireland, etc. Dublin, 1820.—

•

Graves, Clinical Reports, etc. T. L p. 50 et seq.

—

Cormalc, Nat. Histoi7, Path-

ology, etc., of the Epidemic Fever, etc. Edinb., 1843.

—

Craigie, Edinb. Joum.

Vol, 60. 1843. p. 410.

—

JacTcson, lh\(!i. Vol.61. 1844. 4:\'7.—Henderson,
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HISTORICAL SURVEY.

Although it is only since the fifth decade of the present cen
tuiy that relapsing fever has been recognized with certainty, yet

it has probably existed at all times in its own peculiar endemic
centres in the British dominions, particularly in Ireland. Alread}^

in 1739 and 1741, Rutty mentioned an epidemic of the kind in

Dublin. A similar one was described by Barker in 1801, and in

1817-19. In 1826, O'Brien and Graves made admirable observa
tions on this disease. According to Duncan and Burne, tlie

affection prevailed epidemically in Scotland in 1817-19.

A wider diffusion of relapsing fever, and a more generally
disseminated knowledge of the malady, were first effected by the
English, Irish, and Scotch epidemics which began in 1842. The
first of these began in Kilkenny, spread over a large portion of
Ireland, where it prevailed in connection with typhus fever, and
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lasted until 1846. In Scotland the epidemic only lasted until

1844. The years 1847 and 1848 were not markedly "relapsing

fever years" for Scotland and Ireland, but only so as regarded

England. Ireland had been and still remained the starting-point

of the disease, and it was continually being imported by Irish-

men into both of the other countries.

The allusions made by Diimmler and Barensprung to re-

lapsing fever, as observed by them during the epidemic of

typhus which prevailed in Upper Silesia in 1848, seem to me to

possess only a secondary interest. Already, in 1846, Engel had

proved the existence of relapsing fever as an epidemic in Buko-
wina, and had described bilious typhoid as a malignant variety of

the disease. In 1847 relapsing fever was imported into New York
from Ireland.

About the year 1850, Griesinger observed in Egypt, and par-

ticularly in Cairo, relapsing fever in connection with bilious

typlioid and typhus fever. After this series of extensive out-

breaks between the years 1840 and 1850 we hear no more, or at

least only occasionally, of the disease, until it showed itself in

1863 in Odessa ; then after this, for some years, it prevailed

extensively, particularly in St. Petersburg. Subsequently we

hear from time to time of a few localized and mostly inconsider-

able epidemics in Bruges and Blankenburg, in Paris, in Algiers,

in Galicia, in Siberia, upon the island of Reunion, etc.

Of especial interest in Germany is the appearance of the first

few cases in Berlin, Greifswald, and other places, and then early

in 1868 the outbreak of relapsing fever as an epidemic in Breslau

and Berlin.

A lighter outbreak followed the first in Breslau again in 1869,

and this time there appeared simultaneously an epidemic of ty-

phus fever which soon spread far and wide. About the same

thing occurred in Posen. By the end of 1872 we meet relapsing

fever again in Berlin and in Breslau, where it lasted far into the

year 1873, and a few cases appeared even in the summer.

I have thus given merely a general glance at the progress of

the disease, and would only add now, that in aU lands and during

all epidemics the relationship between relapsing fever and typhus

fever is shown by the following characters common to both,
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namely, their great contagiousness, their tendency to attack the

l)oorer classes and to make pestilential centres of lodging-houses

and similar localities, overcrowded with vagrant and filthy persons.

For our first exact information in regard to this disease we

are indebted to the Irish physicians and clinicians of the first

half of the present century. Jenner had already, in 1850, admi-

rably established the exact differential diagnosis and the most

important characteristics of relapsing fever. Tholozan (Gaz.

med. de Paris, 1855, pp. 769 and 783) expressed similar views

based upon his experience in the Crimean War. Confusion was

again and again brought into this clear representation of the dis-

ease, and its relative position in pathology, by the suggestion of

false and strained analogies with typhus fever, with intermittent,

and with ordinary relapses of typhus fever.

Of great service is Griesinger' s admirable description in Yir-

chow's Pathology. For German physicians the independent ex-

istence of relapsing fever, with its most important characteristics,

is definitely established, and we are indebted to our estimable

co-worker in historico-geographical pathology, Hirsch, for a very

valuable account of the various routes followed by the disease.

In the next place, the Russian physicians, with a broad basis

of observation, have added greatly to our fundamental and prac-

tical knowledge. After Heimann, Pelikan, and Lewestamm had

thoroughly described the Moscow epidemic in the winter of

1840-1, we find in the descriptions of the Odessa and St. Peters-

burg epidemics very interesting statements by Bernstein, Herr-

mann, etc.

The North-German epidemics of the last five years have given

rise to a series of works, some of solid value. A detailed analy-

sis, with an excellent description of the cases in my Breslau chnic,

and of the epidemic of 1868, was given by Wyss and Bock, my
assistants at that time. Graetzer, with his usual thorough, local

knowledge and careful manner of collecting statistics, presented,

after strict examination of the individual cases, a valuable con-

tribution to the epidemiology of Breslau. The same holds good
of Pastau's observations on relapsing fever made in All-Saints

Hospital during the years 1868 and 1869. I have myself worked
more particularly at the etiological department, especially as
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regards the circumstances of locality, drainage, drinking-water,

etc., in the epidemic of 1868 and 1869, of which I possessed the

fullest possible data. The Berlin observations by Eiess, Zuelzer,

and Obermeier, and those of Griefswald by Mosler, are all worthy
of notice.

Of the highest importance, finally, is the discovery made by
Obermeier early in 1873, of the constant presence in the blood of

relapsing fever patients of exceedingly thin, thread-like, spiral

fungi. In my clinic we found their existence constant in the

invasion and in the relapse. Our knowledge of the etiology of

the disease is greatly advanced by these discoveries.

Thus in a few decades has the natural history of a previously

very little known disease assumed the position of one of the most
exact and interesting disease-pictures of pathology.

ETIOLOGY OF EELAPSING FEVEE.

Tlie earliest origin of an epidemic either results from an impor-

tation of the disease, or is so latent that even the closest examina-

tion throws no light upon the cause of the first case of sickness.

In the latter case we must assume that the latent importation took

])lace either by means of a previously sick individual, by mate-

rials from some infected locality, or by the development of these

imported germs in the drinking-water before the epidemic broke

out. The nidus of typhus and relapsing fever in Breslau was

located in a quarter of the city (Great and Little Rose streets

and neighborhood) which is supplied with such impure water

that a whole fauna and fiora may be found in it, as F. Cohn and

myself have demonstrated. Drinking-water seems to me, how-

ever, to play a secondary role in the first importation and spread

of the disease, as direct contagion is the more probable method of

its introduction, favored as it is by overcrowding of human beings.

Later studies have caused me to abandon my earlier view of

an autochthonous development, which at that time was as much

justified by the facts as the view of importation. Great difiicul-

ties, indeed, are met with in accepting the view of the continuity

of all cases of relapsing fever. Thus there lie between the Irish

epidemi(;s of the second, the thii'd, and the fifth decade of this
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century, long intervals, in which no allusion is made to relapsing

fever. It is much more in accordance with the general laws of

organic development to accept a continuous concealed existence

of the germs, than to have recourse to spontaneous generation to

account for their development.

Relapsing fever, since Obermeier's discovery, is certainly one

of those infectious diseases for which a protomycetic origin has

been most positively established. Obermeier, indeed, expressed

himself guardedly in his paper in the " Centralblatt," remarking

that he had not been able to distinguish these filaments in all

cases of relapsing fever. Since the date of that communication,

my assistants, Weigert and Buchwald, as well as myself, have

examined the blood in all cases of relapsing fever under my
care, with the aid of strong immersion lenses, and have arrived

at the conclusion that these protomycetes are never absent dur-

ing the periods of invasion and relapse, although they diminish

very quicldy after defervescence. Their number in each micro-

scopic preparation is usually quite considerable, yet we have

observed cases in which they were very sparingly present. In the

beginning it seemed as though they were present in greater num-

bers in the mild, less intensely febrile cases; such a relation,

however, did not prove to be constant. Thus far all attempts at

cultivation or propagation have been without result ; the number

and variety of these experiments, however, have not been suffi-

ciently great to allow definite conclusions to be drawn.

The nature of these spiral filaments is as follows : they are

exceedingly slender, never exceeding in their diameter 0.001 mm.,

and in their length, 0.15 to 0.2 mm. Their form is spiral. In

their interior I have been unable, so far, to make out either oil

drops, sheaths, or structure of any kind. Their motion is very

lively, rotatory, twisting, and rapidly progressive, but soon ceases

under the ordinary conditions of microscopic examination. As
the blood under examination cools and begins to coagulate,

these movements become slower, and many spiral filaments be-

come covered vdth very fine threads of fibrine. When the exam-
ination is made in serum alone, a certam number of the filaments

may be observed frequently imbedded in a finely granular albu-

minoid substance. It may easily be understood that in this
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manner tln-ombi niuy gradually be foraied like those micrococcus

thrombi observed by Waldej'er in the lymphatics in severer cases

of puerperal infectious diseases.

Elirenberg has akeady observed this species of protomycetes

and described it under the name of spirochaete. Cohn, -also, has

given a short description of it in his treatise on bacteria (p. 160),

and acompanied it with a drawing, Tab. III., Fig. 22. The

variety described by these two observers is spirochaete plicatilis.

Further investigation is necessary in order to determine whether

the protomyces of relapsing fever is really a spirochaete or forms

a new species. In the latter case it may with propriety derive its

designation from the disease, and be called spirochaete recur-

rentis. Thus far we have sought in vain for this organism in the

secretions and excretions, as well as in the internal organs ; it is

probable, however, that in the future it may also be found in

these localities.

That a parasite so clearly determined as this, abounding in re-

lapsing fever, and never having been found thus far in any other

disease, must be closely connected with the development of, and

spread of the affection in question, is hardly to be doubted. A very

few of these spiral filaments, maintaining even an apparently torpid

minimum of existence, are capable of spreading the disease from

individual to individual directly, or mdirectly, through the atmos-

phere, or various solid substances or fluids. It may easily be

comprehended, also, that they can live on latently outside of the

body in fluids, water, etc., until occasion brings them in contact

with the human organism. Besides, by them the disease may
easily be transmitted to distant localities, and thus these smallest

of aU vegetable organisms in the domain of science have a far

higher value than the mountainous hypotheses of the past.

So soon as relapsing fever has appeared in any locality it

spreads rapidly by contagion, but at the same time tends to form

pestilential centres for itself, in which bad hygienic circumstances

play an important part. On one hand, as already mentioned,

stagnating and impure drinking-water is highly favorable to the

nourishment of the specific parasite ; on the other, crowding to-

gether of many poor and filthy human beings has a similar in-

fluence.
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The ill-repute riglitly possessed by Irish lodging-houses, in

connection with this disease, has been conlirmed in part, as re-

gards Breslau, in that quarter of the city in which the Rose

streets are situated. Here, however, a careful supervision of all

the houses in these streets, in which many cases occurred during

1868 and 1869, has taught me that even those in which there were

no night lodgers were likewise severely plague-stricken. In the

last Breslau epidemic, towards the end of 1872 and during the

first five months of 1873, this neigliborhood played a much less

important part, the explanation of which I have recently ascer-

tained to lie in the fact that in Great Rose street the charge for

a night's lodging has been doubled. As a result of this, the

poorest, most shiftless, and vagabond of the population of Bres-

lau (who can by no means be teraied criminal, since tem-

porary loss of work, or even less work than usual, makes

temporary vagabonds), took refuge gladly in a new philantliropic

institution. When first, as a result of the charity of certain citi-

zens of Breslau, an asylum for homeless women was opened, we
received into All-Saints Hospital for some time cases of relapsing

fever, which came principally from this place or from localities

into which the women sheltered in this asylum had imported the

disease. Later, when an asylum for homeless men was opened,

we received directly and indu-ectly from this institution also quite

a number of cases of the disease. Not only did the beds, in

which many individuals had slept one after another, but also the

circumstance that often two had slept together, contribute to the

spread of contagion.

Contagion is the more intense and frequent the closer the con-

tiguity
; thus all the members of a family living in one small

chamber may be attacked. SimDarly, male and female attend-

ants and resident physicians in hospitals are more likely to suf-

fer contagion than visiting physicians.

How quickly cases occurring in the same house may follow

one another, my researches in 1868 and 1869 show. In not
less than 27 per cent, the interval between new cases in the same
house was only 1 day, in 16 per cent. 2 days, in 11 per cent. 3,

m 5 per cent. 4, in something over 6 per cent. 5, in 6 per cent. 6,
in 4 per cent. 7 days ; in other words,. 75 per cent, for the first
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week, of wliicli 54 per cent, occurred on the first 3 days ; for the

second week of interval 10 per cent, remained ; for the third, 6

per cent. ; for the fourth, 3 per cent ; and thus the figures become

constantly smaller for the succeeding weeks up to a month. It.

follows from these figures that too much stress must not be laid

upon the direct contagion from individual to individual, and that

of the 64 per cent, taken sick in the first three days no small pro-

portion may be otherwise accounted for. The most probable

explanation for these is, that the pathogenetic protomycetes thriv-

ing in the drinking-water infect many persons in the same house at

the same time, or after very short intervals, as we so often see in

cholera. It is worthy of remark that in all epidemics occurring in

my wards, in which thorough ventilation is maintained summer
and winter, cases of contagion have been exceedingly rare.

If, now, contagion, and probably also infection by means of

fluids, are among the principal elements of propagation, and if

both find their chief place of origin in bad hygienic conditions,

crowding together, and impure water supply, then the foniier

view of the Irish physicians is contrary to that which I must

take. This view, which looks upon relapsing fever as a famine

fever, is one shared by Griesinger, as well as by my pupils Boch

and Wyss, in regard to the Breslau epidemic of 1868. It is not

borne out, however, either by the various epidemics which have

appeared in Breslau, nor by the aspect of the relapsing-fever

patients examined by me, who, on an average, presented a well-

nourished appearance, in spite of their affording free board and

lodging to no small number of eight-footed living beings. That

occasionally a scarcity of food happens to occur in connection

with an epidemic is not extraordinary. Has not the observation

been made that each time a new opera by Meyerbeer has been

in rehearsal, an epidemic of cholera has appeared ? That hunger

weakens, and therefore predisposes to infection, cannot indeed be

denied ; but to believe that hunger infects is a little too much,

and leads to the conclusion that the less an individual takes in,

the more disease-poison does he receive into his body. This would

be a new and unexpected application of the industry known as

homoeopathy, which laymen of the high proletariat believe them-

selves able to bring into accord with medical science.
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House and cliamber epidemics are more common than is the

case with other infectious diseases. Of forty-six families, con-

cerning which I was able to obtain exact information, there were

in twenty-six cases two, in twenty cases three to six members

taken ill ; and indeed in sixteen instances two or even three per-

sons were taken sick in one family on the same day, while in

other cases the interval varied from a few days to several weeks.

So here, in addition to the infection by contact, we must assume

a simultaneous or quickly succeeding mfection (by drinking-

water or other means of direct contagion). Usually the women

were first taken sick, then the children, and last of all the men.

As in Silesia, the Grand Duchy of Posen, and in Ireland, so

also in St. Petersburg, the epidemic of relapsing fever prevailed

principally among the poorer class of people. When the labor-

ers lived together in communities the greater part were fre-

quently stricken down one after another. Zorn, to whom thanks

are due for an excellent treatise upon this epidemic, expresses

himself strongly to the effect that pauperism alone was not to

blame in this case, since the means of subsistence were suffi-

cient. IS'either could it be imputed to the want of animal food,

since during the fasting season a relatively small number of new

cases occurred, compared to the immediately preceding and sub-

sequent periods. In St. Petersburg, as in Breslau, alcoholism

seemed of no great importance etiologically, since not only were

women and children taken sick in greater numbers, but among
the men a large number of such as were youthful, strong, and

not given to drink. The influence of occupation was not estab-

lished by my observations. The large number of children at-

tacked is striking, amounting to one-third of the entire number
of cases.

Not only are relatives and fellow-lodgers attacked by con-

tagion, but also male and female attendants on the sick, and
among physicians particularly the assistants who have the most
constant relations with the patients.

A direct influence of sex cannot be admitted. An apparent,

transitory difference depends usually upon transitory causes

;

thus, ill Breslau, an outbreak occurred after a long interval, first

in a female asylum, and much later in an asylum for men.
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Aside from tlie great frequency of the disease in early cliildliood,

the period from the twentieth to the thirtieth year alone presents

more than a fourth, being the absolute maximum of cases. Be-

tween the ages of thirty and fifty the disease becomes less fre-

quent, and after the fiftieth year is rare. There are more old

women than old men attacked, and during the first five years of

life there are more girls ; on the other hand, in infancy more male

children suffer from the affection.

In spite of careful observations I cannot, so far as Breslau is

concerned, assert any meteorological influence ; two were summer,

the third a winter epidemic. Many other epidemics also, during

which I examined the relations of season and weather, led me to

conclude that no influence of the kind exists.

PATHOLOGY.

General View of the Disease.

A first latent period of incubation may be fixed, according to

established data of contagion, at between five and seven days, but

it may last a shorter or a longer time. There are usually no pro-

dromata, or only those of malaise in general, lassitude, loss of

appetite, weight in the head, restlessness at night, mostly of short

duration. Characteristic, however, even in these exceptional

cases with prodromes, is the quick onset of the disease itself.

In the morning, in the middle of the day, less frequently in the

evening or night, the malady begins with a high fever, which,

however, in only about half the cases is ushered in by chilliness,

and perhaps in one-fifth by a chill. This decided preliminary

rigor lasts an hour or more, and may recur in a few instances.

While in light abortive cases of the disease the patient may

continue his ordinary vocation, yet in most cases the headache,

with severe pains in the joints, limbs, etc., drives him to his bed

immediately. The fever, intense and continued from the com-

mencement, is accompanied by thirst and loss of appetite, less

frequently beginning with nausea and vomiting. The burning

heat of the skin is only occasionally tempered by the early

appearance of perspiration. There is great debility from the
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first. Soon after tlie onset the morning temperature exceeds

102.2° Fahr., reaching in the evening 104.0° Fahr., and in a few

days the remittent fever shows morning and evening a temperature

one to two degrees higher, that is, from 105.8° to 107.6° Fahr.

The pulse becomes accelerated to 108 and 112 in the morning, and

120 and more in the evening. It is weak, though with tolerable

fulness and tension
;
frequently quick, sometimes dicrotic. The

skin, in spite of the high temperature, is usually moist
;
I have

never observed roseola ; miliaria occasionally appears somewhat

late
;
herpes facialis is infrequent. The patient complains of a

bad taste in the mouth, the tongue is thickly coated, and later

dry. The bowels are somewhat constipated, or there is a slight

intestinal catarrh, which is more frequent and persistent than

the vomiting, which sometimes appears at the same tune.

Already as early as the second day patients begin to complain

of a feeling of weight and uneasiness in the upper part of the

abdomen, approaching more nearly to actual pain in the left

hypochondrium than in the right. A considerable enlargement of

the liver, accompanied with slight tenderness, is usually observed,

and the spleen becomes enlarged rapidly with painful symptoms

of compression; not merely from day to day, but even from

morning to evening its rapid, progressive increase may be estab-

lished by percussion as weU as palpation, and it frequently passes

decidedly beyond the floating ribs. The muscles of the body,

however, are the seat of the most severe pain. This pain is spon-

taneous during repose, and is increased by movement or pressure
;

it is situated in the muscles of the neck, back, chest, and abdo-

men, and in the upper and lower extremities. It is most severe

in the latter, particularly in the calves. The character of the

pain is splitting, piercing, boring, or more indescribable. The

headache usually diminishes during the first days, while the pain

in the limbs continues. Bleeding at the nose is rare. On account

of the pain patients usually lie very quiet, almost immovable, but

without that apathetic expression observed in other typhous dis-

eases. Delirium is not a frequent symptom. The nights are not

so much restless as sleepless, when the pain is severe. In spite

of extreme weakness the mind is usually clear. The urine pos-

sesses the characters usual in febrile diseases, and not infre-
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quently contains albumen. At the j)enod of remissions there is a

certain amelioration of the pain, particularly as the attack di-aws

to a close ; while in other cases, just before the crisis, an appro

ciable increase of all the symj)toms sometimes takes place.

While the rapid loss of strength, the progressive emaciation,

the high fever, the severe pains, the unusual enlargement of the

spleen, portend a severe sickness, there follows, after a duration

of five, six, or seven days, a sudden cessation of all symptoms.

With the occurrence of profuse sweating the temperature falls in

a few hours, more usually between night and morning, some five,

six, even seven degrees, and at the same time with this decrease of

temperature below normal, the pulse becomes decidedly less fj-e-

quent, though not constantly so. It usually falls to the noraial or

sometimes even considerably below it. With the decrease of the

fever, patients, as a rule, become more comfortable ; the breathing,

previously hurried and somewhat difficult, becomes regular ; tlie

pains in the head and limbs pass away, or at least diminish

greatly. The thirst disappears, the appetite returns, the tongue

becomes clear, the stools normal, the engorgement of the liver

subsides, and the enlargement of the spleen rapidly decreases.

At the same time the patient's strength returns to a certain

degree ; he leaves his bed and frequently insists upon being dis-

charged from the hospital, in spite of the prediction of a relapse.

This interval of freedom from fever lasts on an average for one

week, sometimes only four or five days, rarely two weeks or so
;

and still more rarely the disease may be completed by this single

paroxysm and the case go on to convalescence.

The relapse begins unexpectedly, sometimes in the forenoon,

sometimes in the afternoon, but most generally at night. It

may be nshered in by either a slight chilliness or by a marked

rigor, or, on the other hand, neither may occur. On the first

day the patient may either feel comfortably, in spite of the

increasing temperature and pulse, or, and this is the rule, the

relapse takes a similar course to the first attack
;
generally, how-

ever, with milder symptoms, except that the liver and spleen

become just as mu.ch enlarged as before. The parasites of relaps-

ing fever reappear in the blood immediately, and in as great num-

bers as the first time, to diminish once more on the approach
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of convalescence. The remissions of the morning and forenoon

are quite marked, and the relief of the patient at these periods

is even greater than in the first attack. Sometimes a precritical

defervescence precedes the definitive one, after which the tem-

perature again rises, but only for a short time ; while in other

cases a marked increase of all the symptoms precedes, as a 'per-

turhatio critica, the remission by twelve to twenty-four hours.

Though now the second relapse should be as marked, or even

exceptionally more marked than the first, its duration is usually

two or even several days shorter. Three to five days, then, may
be regarded as the average, though I have seen it last seven to

eight, while in other cases its course was almost abortive. The

second critical defervescence, like the first, begins most fre-

quently in the evening, or during the night, by a profuse per-

spiration, and by morning the temperature and pulse have

usually fallen below the normal.

A third attack is not rare in many epidemics, as in Breslau

during that of 1872-3, while in the epidemic of 1868-9 it was very

unusual. The interval does not usually exceed four to seven

days, though it may be longer ; the relapse, while like the

second as regards its brief duration, may present all the symp-

toms to a more marked degree, though it is usually milder and
shorter on the average ; I have even seen it, exceptionally, last

seven days. I had not formerly believed in a fourth relapse

until during the last epidemic several cases presented it unde
niably.

A condition of comparative comfort succeeds to the definitive

remission, during which aU fever and pain disappear ; but the

emaciated patient still remains in a weak condition for a long
while, suffering also from time to time from muscular pains.

The appetite returns, in a few cases, very slowly, in most, how-
ever, with relative rapidity. The anaemic murmur, noticed often
quite early in the neck and over the heart during the course of
the affection, persists for a number of weeks later. Anaemic
oedema is much more frequently present in some epidemics
chan in others. Convalescence lasts at least as long as the
attack, the relapse, and the intermission ; so that even in lighter
cases patients are only exceptionally capable of going to work
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again within a month from the beginning ; while on the average

six weeks, and not seldom seven, eight, or even more, reckoned

from the commencement of the case, must be allowed. Even

where there are no complications, fever may once more result

from a neglected convalescence, as in typhoid fever. Fever, as

well as other accidents, together with protracted delay in con-

valescence, may be induced by complications to which allusion

will be made later, as well as by the return of a previous disease,

which may appear with renewed intensity.

The result in the case of relapsing fever, by itself considered,

is generally favorable, and, if bilious typhoid be excluded, the

death-rate does not exceed 2 to 3 per cent. In those epidemics

during which the mortality ranged from 8 to 10 per cent., bill

ous typhoid was included in the account. Death may occur

from the intensity of the relapsing fever and its consequent

exhaustion, generally during the second attack ; less frequently

after repeated attacks, by progressive collapse. In other cases

the fatal result is the consequence of complications. In the last

Breslau epidemic this occurred particularly from pneumonia or

from the aggravation of previous serious disease. To the unu-

sual causes of death belong cerebral, ureemic, and hemorrhagic

accidents. More commonly death may occur from localized soft-

enings, or abscesses of the spleen, accompanied by chills and

symptoms of pysemia. I have, howe\'er, seen one such case ter-

ndnate in recovery. Rupture of a single abscess may bring about

death rapidly by means of highly acute peritonitis.

I shall now complete this general view of the disease by some

observations on the more important elements of the affection.

Previous Health.

Previous acute diseases were in general only of accidental oc-

currenc(3 ; even intermittent, so frequent with us, was without in-

fluence, and only presented any difficulty by the already enlarged

spleen interfering somewhat with the diagnosis of relapsing fever.

It is a well-known fact that relapsing fever and typhus fever

are apt to follow one another in the same individual, and that

both present themselves in the same pestilential centre and geo-
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grapliical birthplace. That one predisposes to the other, instead

of protecting against it, proves that both, indeed, may have a

certain affinity, while stiU there are fundamental differences. In

Breslau I have obsei^ved a peculiar relationship. Among those

who had experienced relapsing fever in the summer of 1868,

not a few, in fact whole families, were subsequently attacked by

the most pronounced typhus ; while in 1869, of those who had

had typhus, only a few were subsequently affected by relapsing

fever. I shall, however, draw no further conclusion from this,

since the epidemic of typhus appeared after the first one of relaps-

ing fever, and, indeed, during the existence of the second. This

second one, however, was much lighter than the first, and thus

presented but little material for the typhus. I possess exact

accounts of fifty-three cases of relapsing fever, constituting 9 per

cent, of the entire number of cases that occurred during these

two years : they were all attacked with typhus fever, and consti-

tuted 7 per cent, of all the typhus cases. These successive

attacks of the two diseases occurred most frequently between the

ages of fifteen and forty, rarely previous to puberty; between

the fortieth and sixtieth years nearly one-fifth of the cases

occurred. The interval between the occurrence of relapsing fever

and that of typhus in the same person varied between a few weeks

and several months. Most surprising to me was the fact that

among these fifty-tlu-ee cases the mortality amounted to Just 7.55

percent., only half the mortality of our other cases of tjq^hus.

Can it be possible that after a previously experienced relapsing

fever the typhus poison becomes less dangerous, or is this mere

accident ? The explanation of this question remains for futurity.

While relapsing fever prevailed, I observed that tj^phoid fever

remained in the background. In both the first epidemics it

seemed to me that relapsing fever generally attacked healthy

individuals by preference. I reported, however, at that time a

case in which the patient died of acute tuberculosis ; at the post-

mortem examination old deposits were found. Nevertheless, in

the last epidemic I not infrequently observed relai^sing fever in

individuals already tuberculous, and also in those who had
previously suffered from nephritis. These diseases seemed little

influenced by the acute affection, and afterwards took up their
18
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former course again. A previously stationary case of tubercu-

losis has remained in the same condition up to the present time,

six months after the occurrence of the infectious disease.

Abortive Cases of Relapsing Fever.

As in all other infectious diseases, abortive cases are not

unusual
;
they are not, however, as a general thing, observed in

a hospital, but rather in the practice of the polyclinic. Probably

in these cases the protomycetes of the disease do not find the

circumstances of the locality and manner of their entrance, or

of the predisposition of the individual, favorable to their devel-

opment. That this explanation, however, is not sufficient to

account for the various grades of intensity, is shown by the fact

that the severity of the disease in the cases under our observation

bore no relation to the number of protomycetes found. It is pos-

sible that according to the predisposition a great difference may
result as regards the pyrogenetic products. Abortive cases may
come to an end with the first light attack ; or a second one may
be observed in the hospital, of only two to four days' duration,

and passing quickly on to convalescence ; the first attack being

described by the patients as light.

Febrile Syriiptoms.

Under this head we shall speak of the pulse, temperature,

and urinary secretion consecutively.

1. Pulse : very rapid, attaining in the first twelve hours 108,

116, or even 120 beats to the minute, and in children thirty to

forty more. The range is highest towards evening, being eight

to twelve beats more at that time, and still more in a high grade

of fever. A progressive increase does not take place during the

attack, although for the temperature as well as for the pulse a

high maximum may be observed immediately before the remis-

sion. With this stage the pulse quickly becomes normal
;
indeed,

after a few days, sub-normal—52 to 48. Should the patient begin

to leave his bed, a more frequent pulse is observed when sitting

up than whUe in bed. The second attack is similar to the first.
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In both tlie rate of the pulse often gives no indication of the tena-

perature. During convalescence the condition of the pulse is

governed by the varying circumstances of the period in relation

to the patient's increase of strength, but it gradually becomes

normal. The pulse wave is at first high, tension and fulness

being marked, but later both decrease and the soft pulse is char-

acterized by its compressible, vibrating, even at times dicrotic

character.

2. Temperature.—ThQ physician accustomed to estimate tem-

perature finds in no other disease such surprising peculiarities in

the range of heat as in relapsing fever. Thus I was able to make

the diagnosis from the temperature curve of the first case of

relapsing fever in my clinic in Breslau, early in 1868. As in

typhus, the temperature rises rapidly, so that in cases where

there is a rigor the temperature, even during the chill, measures

102.2° Fahr. and over. In the first few days the evening tem-

perature reaches 104° to 105.8° Fahr. ; and should it for a short

time reach 107.6° Fahr., or even higher, it should hardly be reck-

oned as rare or prognostic of evil. The same is true of a contin-

uously high evening temperature during the first attack. In the

morning the average temperature is from 1.8 to 2.7 degrees less

than in the evening. Occasionally it is 3.6 to 4.5 degrees less,

and very rarely still lower. The curve of the attack extends over

a period of from five to seven days, is remittent in type, and char-

acterized by a high evening temperature. The rise and fall are

by no means regular on different days. The temperature meas-

nrements, taken in a great number of cases, as frequently as

every two or three hours, show an irregular variation in the rise

and fall, from a few tenths to a degree and more, and it is not

unusual to notice a higher temperature toward noon, or early or

late in the afternoon, than in the evening. In rare cases, with

very slight remissions, the daily curve is either an evenly high, or

else a varying one, with similar temperature at the beginning and
end. The maximum of temperature may fall upon the first day,

the middle, or the last evening of the attack.

In no other disease is the remission so decided and so rapid as

in relapsing fever. ' It is less frequently observed during the

course of the day than in the evening or morning. It is usually
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complete witliin six, eight, or twelve hours, but is in exceptional

cases protracted. The average fall is from 5.4 to 10.8 degrees, oi

even, as I have observed in a number of cases, as much as 12.6

degrees, only exceptionally, however, one or two tenths beyond.

These figures then bring the temperature down from 107.6° Fahr.

to 96.8° Fahr. or 95° Fahr., sometimes even below. These meas-

urements were generally taken in the axilla. The subnormal

temperature sometimes gives place in the evening to a more nor-

mal one. Toward the end of the interval it already rises a little

in the morning and becomes slightly febrile in the evening.

The beginning of the relapse is generally accompanied by a

temperature of 102.4° Fahr, and over, which then rapidly rises

and displays a similar aspect as in the first attack, but is some-

times more, sometimes less intense in one case or another. Not
infrequently the maximum temperature of the entire disease is

met with during the second attack. In the second attack also

the fall of temperature is decidedly rapid. A free perspu-ation

frequently accompanies the crisis. Should a third, or even excep-

tionally a fourth, attack occur, the symptoms will be suuilar,

though of shorter duration. Transitory high temperatures dur-

ing the interval possess no particular significance ; if they last

over twenty-four hours they usually point to some complication,

at least such was the case during our last epidemic as regards

pneumonia. In addition, there is not infrequently after the defi-

nite defervescence a transitory fever of one day' s duration.

3. Urinary alterations.—These are not only such as are com-

mon to all fevers, but are very variable. If, with a diminution of

the perspiration, the amount is not increased by drinking quanti-

ties of water, we observe the urine to sink in amount to a little

over a pint and even less. The return to the normal, or even an

increase over it, we obsen^e usually on the first or second day fol-

lowing the remission. During the second attack the decrease in

amount of urine is frequently less marked than during the first

;

the specific gravity remains, as usual in fever, in inverse ratio to

the amount. The reaction is ordinarily acid, but it often becomes

alkaline quite early. The coloration of the urine is deep where

the amount is smaU ; it is also cloudy as a general tiling. The

deposit may be either small or large in quantity, and consists of
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the usual salts, urate of soda, urate of ammonia, less frequently

of crystals of uric acid, or oxalate of lime, and in alkaline urine

of triple phosphates. Some albumen is usually found in the urine

during the first attack, as well as hyaline tube casts, which during

the second attack contain more granular matter and oil globules.

Much more marked are naturally the changes in the not unusual

complication of nephritis. When icterus exists, biliary coloring

matters are present in the urine, and I have also frequently

found choleic acid by Neukomm's method. Careful volumetric

examinations of the more important constituents of the urine,

made during the last epidemic, by Mr. Miiller, the apothecary,

showed no elements in this secretion peculiar to relapsing fever.

Disturbances of the Nernous System.

Extraordinarily persistent in this disease is the intense head-

ache, which commences with the onset and endures through the

whole attack, disappearing during the intermission and return-

ing again, though less severely, during the relapse. At the same

time patients complain of a feeling of giddiness, which so soon as

they get out of bed causes them to walk about like intoxicated

persons, and they remain in bed the earlier days as much on

account of this sensation as of the fever. With all this, however,

there is seldom any delirium, and when this does exist it is only

transitory. Neither do patients present the apathetic expression

observed in other forms of typhus, theu' immobility being solely

due to muscular pain, which is increased by any movement.

These pains are among the most characteristic and grievous

symptoms of the entire malady. They begin with the begin-

ning of the disease, particularly in the lower limbs, and are very

severe. Even where they were only slight I could produce them
by pressure upon the middle of the calf (posterior tibial nerve).

Pain in the small of the back is peculiarly severe during the first

few days. The muscles of the neck, chest, and abdomen are in

many patients the seat of less persistent pain, whether spontane-

ous or excited by pressure. The muscular pains increase with

the paroxysm, and also change their locality. Patients very

frequently liken their pains to those of exhaustion by over-use.



278 distuebajS'CES of the digestive organs.

Articiilar paiiis are, for the most part, accompanied neither b}^

swellmg nor difhculty of movement. Even in the first attack

great variations in the degree of pain may be obseiTed ; while it is

almost unendurable in one case, in another it may be quite mod-

erate, and during rest almost trifling. Peculiarly severe during

the attacks, the pains almost cease throughout the interval

(excepting at the beginning), and in the course of convalescence

disappear enthely, leaving behind them, however, a prolonged

and general muscular debility. In many cases, particularly

among females, a general hypersesthesia of the skin shows itself

during the attack. Sleep is distm-bed as much on account of the

fever as the pains, while restlessness and sleeplessness are much
less marked than in typhoid fever, and sleep may be said to be

only interrupted by pains. The best slumber is obtained during

the nocturnal remission. Persistent sleep and stupor are excep-

tional.

Disturbances of tlie Digestive Organs.

The extent to which the thirst and loss of appetite are con-

nected with the feverish condition alone, is shown by the cir-

cumstance that during remission thirst disappears and appetite

returns. Convalescence, however, is rather retarded by reason

of distui'bed digestion and catarrh of the stomach. In spite of

the constantly coated condition of the tongue during the attack,

it seldom and only transitorily becomes dry, and very rarely

fissured. Nausea and vomiting of green or yellow fluid are not

uncommon during the flrst few days, but they soon cease. Pain

in the region of the stomach is usual at the same time. In the

Breslau epidemics diarrhoea was frequent, and occasionally pro-

fuse ; this is not unusual with acute diseases generally in this

locality, and was not of grave significance. Involuntary stools

only occur exceptionally in the severest cases.

Besides the usual enlargement of the liver already alluded to,

which appears later than that of the spleen, but is not generally

marked, icterus is not uncommon. The degree varies in differ-

ent epidemics. While I saw very little of it in the epidemic of

1868 in Bresl xu, it was more frequent in the winter of 1872-3,
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and still more so in the relatively small epidemic of 1869, at

whicli time I observed also three cases of bilious typhoid. It is

generally slight, appears during the early days of the disease,

and diminishes rapidly during the remission. In other cases it is

more persistent, intense, and accompanied by vomiting of bile.

The patient becomes extremely prostrated, the stools are decol-

orized, and in this respect the intense ictero-hepatic form of

relapsing fever resembles closely bilious typhoid. As has been

observed, the urine during the persistence of icterus j)resents

corresponding changes.

The spleen, in regard to the changes of which considerable

stress has already been laid, is constantly enlarged, rapidly

increasing in size from the commencement, and attaining double

or treble its normal bulk ; it projects below the ribs, at the same

time that it increases above and backward. The maximum of

enlargement is attained at the end of the first attack ; but in spite

of the rapid decrease in size during the remission, the reduc-

tion is not complete, for, during the second attack, the spleen

again becomes enlarged. At the beginning of convalescence the

decrease in size is rapid, but it is a long time before the organ

again resumes its normal proportions.

Disturbances of Respiration and Circulation.

Mild bronchitis is not infrequent in relapsing fever, and
usually remains insignificant. Even previously existing lung

affections present no aggravation of symptoms during the at-

tacks. Allusion to pneumonia as a complication will be made
later. Frequency of respiration is generally due to the fever

alone.

With the exception of anaemic murmurs the organs of ckcula-

tion usually present nothing abnormal ; weakness of the heart is

observed to a slight degree, and, according to the testimony of

English and Kussian observers, may occasion sudden death from
syncope. Irregular and weak rhythm is frequently noticed by
the end of the first attack.

Hemorrhages may occur at different points: bleeding at the
nose, to such a degree as to require the tampon

;
rarely intestinal
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and renal liemorrliages. Eccliymoses and petecliise are also

noticed. Uterine liemorrliage is very rare, excepting where in

pregnant women it is connected with abortion, which is very apt

.to take place in this disease.

COMPLICATIONS AND SEQUELS,

While in former epidemics in Breslau pneumonia was very

seldom observed, yet in that of last winter we noticed it quite

frequently, as indeed had been previously the case elsewhere. It

contributed not a little to swell the mortality, which amounted

to about three per cent, of the entire number of cases. It usually

appeared diiring the attack or during the relapse, was decidedly

inclined to become double, in mild cases went on to improve-

ment and recovery, while in more severe cases it was the cause

of death. The hemorrhagic pachymeningitis not infrequently

observed in the St. Petersburg epidemic, I have seen only a few

times ; the same has been my lot as regards iritis, choroiditis,

and retinitis. Secondary inflammations, subcutaneous abscesses,

inflammation of the parotid, belong, though rare, to the secondary

complications ; the same may be said of dysentery. Wlien there

is nephritis, it has usually existed before the attack of relapsing

fever ; it very seldom occurs as a sequela ; one such case, how-

ever, which resulted fatally, came under notice in my clinic.

Alcoholic delirium is proportionately infrequent, and usually

results favorably, a new proof that drunkards are not peculiarly

liable to relapsing fever.

In very rare cases the splenic enlargement persists a long time

after the remission, accompanied by considerable fever. If

abscesses form in the spleen, these may give rise to rigors fol-

lowed by pysemic symptoms or rupture of that organ, causing

death or a very tedious convalescence.

Of the various forms of relapsing fever we have no especial

remarks to make. An abortive, a light, a moderately severe, a

severe, as well as an ictero-bilious fonn may be distinguished.

Bilious typhoid, however, is a disease which I cannot look upon

merely as a form of relapsing fever ; I shaU therefore describe it

separately.
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PATHOLOGICAL ANATOMY.

If relapsing fever and bilious typhoid are regarded as distinct,

then all pathognomonic peculiarities are wanting for the former.

Besides this, duiing the last epidemic at Breslau we sought in

vain for protomycetes in the spleen, lungs, and other organs,

although the possibility of their existence can by no means be

denied. In all cases the spleen, when death does not occur at a

late period from some complication, is decidedly enlarged, its

smooth capsule very tense and slightly clouded. The dark, red-

dish-brown parenchyma is only firm when the trabecular tissue

is highly developed, otherwise it is soft ; the surface on section

is either homogeneous or shows the Malpighian corpuscles with

unusual distinctness ; here and there are decided deposits of

pigment. In many cases a considerable number of roundish or

irregular miliary aggregations of a dull yellow color are found,

containing granular detritus, with occasionally cell elements and

free nuclei. These are found, too, in the lymph follicles, and

may be observed in different sections in all stages, from a

simple follicular enlargement to the aggregations of detritus.

If the spleen is very soft, almost diffluent, no decided struc-

ture can be made out. In many post-mortem examinations, and
these were not infrequent durmg the last epidemic in Breslau,

there are found larger wedge-shaped infarctions, similar to the

aggregations referred to, but more irregular in form as well as

without any demonstrable embolic origin. They, too, may be ob-

served either firm or softening and breaking down. Should the

l^atient die after passing through the actual attack, the enlarge-

ment of the spleen is found greatly reduced and the capsule

wrinkled. The liver likewise displays, even in those dying dur-

ing the course of the attack, an enlargement, which, however, in

proportion to that of the spleen, is much less marked. The
acini present in part a cloudy, pale appearance. In rare cases

the liver presents small deposits, similar to those found in the
spleen, with central softening. Even when death occurs late in

the course of the disease, the parenchyma of the liver still shows
a certain turbid engorgement. The gaU-bladder is more or less
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full, and generally contains a clear yellow or brownisli bile

The kidneys are slightly swollen, and present, like the liver,

a moderate decoloration of the cortical portion and turbid

engorgement, as well as granular infiltration of the urinary

tubules. The pale cortex is, however, succulent, and somewhat
broader than normal.

In the digestive organs slight glandular swellings are occa-

sionally met with, particularly m the solitary follicles of the

intestine and in the mesenteric glands. These, however, are few

in number, and cannot be compared with the enlargements in

typhoid fever. Minute extravasations of blood are sometimes

found in the mucous membrane of the stomach, and occasionally

in other mucous and serous membranes. The respiratory organs

present no peculiarities when complications do not exist ; but

certainly during the last Breslau epidemic many patients per-

ished of pneumonia. This pneumonia, which might be either

single or double, presented the usual appearances of diffuse in-

flammation of the lungs, the remaining parts of which were also

oedematous.

The heart showed no changes excepting in complications ; in

protracted cases, however, fine granular infiltration of the mus-

cular fibres could be observed. The blood of the heart is partly

fluid, partly in process of coagulation, and occasionally mixed

with fibrinous clots. The muscles of the body show, here and

there, not very infrequently, finely granular, abundant infiltra-

tions into the muscular fibres, irregularly arranged, amounting

sometimes to fatt}^ degeneration. The muscular rigidity, which

appears soon after death, persists for a considerable period.

DIAGNOSIS.

The course of relapsing fever is so characteristic that even in

the beginning of an epidemic a mistake can scarcely be made,

providing the temperature be noted. At least the only time

during which there can be any doubt is in the course of the first

stage. Even then, however, the rapid and considerable increase

of temperature, the extraordinary enlargement of the spleen, the

very characteristic muscular pains do not admit of any confusion
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with typhoid or typhus fever. The roseola accompanying the

former is wanting, while herpes facialis, which is never observed

in typhus, is often observed in relapsing fever. The enlargement

of the Uvex, and the tenderness in the neighborhood of both livei

and spleen, are peculiarly diagnostic. Not less characteristic is

the rapid but decided fall of temperature, even below the normal

point, and the return, after a feverless period, of all these symp-

toms which, after the relapse terminates, again rapidly disappear.

Much has been said in regard to the relation of relapsing fever to

intermittent—a very unfortunate because unjustifiable idea, not

only contradicted by the temperature curve, but put entkely out

of the question by the manner of attack, its duration, its remis-

sion, the length of the intei-val, the termination of the process

with two or at most tliree attacks, and the great contagiousness

of the former.

PROGisrosis.

If relapsing fever and bilious typhoid occur separately, the

prognosis is much more favorable, as was the case in the great

Russian epidemic. I have already observed that the mortality in

Breslau during three epidemics did not rise above 2 to 3 per ceiit

Even if we admit that it may rise to 5 per cent, and somewhat

over, the prognosis of relapsing fever may (independently of

bilious typhoid) still be regarded as the most favorable of all the

typhous diseases. Severe as it may seem during the onset, yet

rapidly, often theatrically, the scene alters from evening to morn-

ing. Only in very severe cases, with marked weakness of the

constitution, does death ensue from the first attack or the sec-

ond. Most cases dying of relapsing fever perish not from the

disease but from some complication, as, for instance, in our last

epidemic from pneumonia, in that of St. Petersburg from pachy-
meningitis hsemorrhagica, and in other cases from various com-
plications, as acute nephritis, etc.

;
very rarely from rupture of

the spleen.

TREATMENT.

Prophylaxis is the first thing to be attended to. The question
here is not. a.s stated usually in theoretical works, What can be
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done, but what should be done, from a sanitary point of view ?

Relapsing fever is indeed contagious, as typhus is ; but as the

same stringent rules are not enforced for the little-feared measles

as are in force for the small-pox, so dreaded in regard to its

extension and mortality, so the same rigor is not required in re-

lapsing fever as is necessary in a typhus or cholera epidemic. I

do not regard it as necessary to force all such sick of the poorer

classes into an isolated hospital ; indeed I hold it entirely unne-

cessary even to cause the cases of relapsing fever to lie exclu-

sively in separate apartments. In all epidemics of relapsing

fever that have occurred here I have had many cases of the dis-

ease in my general wards, where by excellent ventilation and by
scattering the patients I have kept the proportion of cases of con-

tagion at a minimum compared with that occurring in relapsing

fever wards. That the various centres of epidemic influence

should be cleaned, aired, whitewashed, and as far as possible the

remaining disease germs destroyed, is undoubtedly true, but often

this cannot be done. How, in the epidemic of 1868, would it

have been possible to cleanse the entire Rose district in Breslau ?

In the last epidemic both asylums for the homeless were, as we

have seen, hot-beds of infection ; but it would have been exceed-

ingly inhuman to have closed these most excellent and philan-

thropic institutions. It is well, however, under such cu-cumstan-

ces, to care for the airing, whitewashing, sulphur fumigation, and

disinfection generally, not only of the apartments but also of the

beds. Especially, two persons should not be allowed to sleep in

the same bed. The necessity for j)erfect cleanliness and fi-ee ven-

tilation, even with systematic isolation, is easily understood.

Prophylaxis, however, is most to the j)urpose, as I shaU explain

when treating of typhus fever. Since relapsing fever, like

many other infectious diseases, is peculiarly liable to be trans-

mitted by means of soiled clothing, everything of the kind

should be thrown into boiling water as soon as taken off, and

remain there some time before being washed. The bedding should

be rendered, if not entirely innocuous, at least as nearly so as

possible by fumigation with sulphur, by heat, sun, and air. All

materials of little value which cannot be disinfected, as straw for

instance, should be bui^ned. The system of visitation, which wiU
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be discussed later in connection with cholera, should also be put

into practice in relapsing fever. It is higlily probable that im-

provement in the quahty of tlie drinking-water, especially its

separation from soil and sewage inliltration by proper means of

supply, will cut off more and more from relapsing fever the nidus

of its genns.

As to any particrdar therapeutic resource, my recent as well

as my former experience has demonstrated the fact that there is

no drug which may be said to exercise any direct influence upon

the course of the disease. Even large doses of quinine and

repeated cold baths, excepting that they reduce the fever decid-

edly, are not effectual. The expectant plan of treatment there-

fore is the only proper one. Rest in bed, fresh air, cleanliness,

lever diet, milk, soups, meat broths, cooling drinks, are the prin-

cipal things to be attended to. If the patient has an appetite, if

he can take nourishment, he should have not only more but better

fare,—vegetables, stronger soups, meat, and particularly wine.

Clear pure water and carbonic acid water are, as a general thing,

the beverages best borne. If drugs cannot on moral grounds be

entirely avoided, I usually give small doses of phosphoric acid,

such as ten di'ops of the dilute acid every second hour in a table-

spoonful of sweetened water. The severe headache is best com-

bated by means of bladders of ice, which it is not necessary to

keep continually applied, but only during the paroxysms. Tlie

muscular pains may be ameliorated by frictions with equal parts

of oil and chloroform employed every second or third hour.

When the pains are very severe, hypodei'mic injections of mor-

phia may be given. In pain over the splenic region cold appli-

cations frequently renewed, or continuous poultices, the effect of

which is the same, may be used. If weakness increases, more
wine should be given, and when symptoms of collapse threaten I

usually order an ammoniated tincture of musk—(3 Mosclii 3 j.,

Ammonii Carb. gr. xxx., Aq. destill. fl. 3 v., Alcoholis fl. sij.,

01. Menth. gtt. v.)—thirty drops of which are to be taken in a

tablespoonful of sugar and water, or wine, every hour. Obsti-

nate diarrhoea is to be combated by alum, tannin, nitrate of

silver, and opium. In case of delirium tremens, chloral hydrate
in fifteen-grain doses may be administered every hour until one
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to two drachms have been taken. When pneumonia occurs

as a complication, it is to be treated by connter-irritation, the

anisated spuit of ammonia,' benzoin, musk, wine, and deriv-

ative vesication. Abscesses, particularly those of the parotid

region, should be opened early and treated with Lister' s dress-

ing. Severe bleeding at the nose, if at all persistent, is best

arrested by the early and complete application of tampons.

During the convalescence of patients who have become exceed-

ingly exhausted, good invigorating fare is best supplemented by
tincture of cinchona or mild preparations of iron, particularly

the lactate, given to the amount of from three to eight grains

daily, in pill foi-m, with extract of gentian.

' Oil of anise, one part
;

alcohol, twenty parts ; water of ammonia, five parts.

— German P/u
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BILIOUS TYPHOID, TYPHUS BILIOSUS.

CalUsen, Obs. circ. epid bilioso-nervoso-putriclam inter nautas, etc. Act. societ

med. Havn. Vol. III. p. 1 &.—Larrey, Memoires de chirurgie militaire. Tom.

n. Par. 1812.— ia7i(76', Eigentliumliche Milzkrankheit—oder Typhus ? in Beob.

am Krankenbette. Konigs., 1850. .p. 285.— Oriesinger, Beob. iiber die Ki-an-

kh. von Egypten. Arch, fiir physiol. Heilk. XII. 1853. p. 29.—^. Rirsch,

Handb. der histor. geogr. Patholog. 1859. p. 112.— Oriesinger, Vircho-w'sches

Handbuch. Bd. II. Abth. II. pag. 272.—Lebert, Beitriige zur Kenntniss des

biliosen Typhoids. Deutsches Ai-chiv fiir klinische Medicin. Bd. VI. pag.

501.

As far as I am concerned it is as yet an nndecided question

whether bilious typhoid and relapsing fever are identical, and

consequently only different forms of the same disease ; or whether,

although nearly related, they are not essentially different varie-

ties of typhus. Griesinger expresses himself decidedly for the

former view, Hirsch is doubtful. Until proof to the contrary is

brought forward, I should declare myself in favor of non-iden-

tity. While in great epidemics, like that at Cairo and in the last

St. Petersburg epidemic, numerous cases of bilious typhoid were

observed in connection with relapsing fever, there have been,

however, many epidemics—even in Ireland, the home of relaps-

ing fever—in the course of which bilious typhoid did not occur,

although it has shown itself commonly in others (Graves, Cor-

mack). The case has been similar, with few exceptions, in the

ISTorth-German epidemics of the last five or six years. In Bres-

lau, out of three epidemics, I have only observed in one, and that

the lightest (1869), three cases of bilious typhoid, and these pre-

sented an entirely different physiognomy from the usual relaps-

ing fever. In the two more severe epidemics not a single case of

this nature came under my notice. Relapsing fever accompa-
nied by icterus is indeed not uncommon, but the latter appears
to be merely an unessential complication, as we observe it in

other acute diseases, pneumonia, typhus, etc.

In other epidemics, indeed, bilious typhoid occurs more fre

quently, and then the otherwise trifling mortality of relapsing
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fever rises to double, threefold, and over. The individual years,

too, show, on their part, a difference of n ortality in du-ect rela-

tion to the appearance of bilious typhoid. E-elapsing fever does

not, as a general thing, vary from its average relapsing course,

while many recent researches seem to show that although bilious

typhoid may pursue a relapse-like course—as has already been

observed, to a certain degree, in yellow fever—^it quite often

shows a decided inclination to a continuous course. The geo-

graphical distribution, too, is not consistent with the view of

identity. While, for instance, bilious typhoid displays a deci-

ded preference for localities in which relapsing fever is present,

and for epidemics of the latter, on the other hand there are

localities in which bilious typhoid presents itself unaccompanied

by a single case of relapsing fever. It would be entirely unjusti-

fiable to look upon the disease only as a more seriously termi-

nating, frequently bilious form of relapsing fever. The solution

of this question might be promoted during the next epidemic of

bUious typhoid, if a careful and thorough examination of the

blood should be made by competent microscopists. Should

examinations in severe cases of the fever show that the spiral

protomycetes discovered by Obermeier are not constantly pre-

sent, tills would weigh against the doctrine of identity. Should

they be found, however, this could certainly be used as an

argument for identity, although having no decisive value. Who
would venture to assert that all infectious diseases in which

globular, or all in which rod-like protomycetes are found are

identical? And if such a conclusion is inadmissible for these,

neither can it be employed in the case of the spiral forms. We
leave the question open, therefore, and, while having a personal

inclination toward non-identity, we admit a close relationship

between the two diseases.

ETIOLOGY.

We wUl give here a short historico-geographical view, follow-

ing chiefly Hirsch and Griesinger. Hirsch draws attention espe

cially to the spread of bilious typhoid along the eastern coast and

amon^: the islands of the Mediterra,nean Sea, where it was par-
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ticiilarl}^ observed by physicians of the English navy in the Ionic

islands, Malta, Minorca, etc. In describing it they used indif-

ferently the terms Mediterranean fever, and bilious remittent.

Hirsch cites a short but very characteristic description of the

disease from Burnett,' who had already alluded to the relapse

which frequently follows. The follo^g passage from Hu'sch

"

is also important : "Whether bilious typhoid is to be regarded

as an epidemic disease for the coasts of Greece and Turkey can-

not for the present be decided. Rothlauf described a typhus

epidemic of the year 1835, in Athens, which it is highly probable

was one of bilious typhoid, and Rigler declared that he had

observed typhus icterodes to be very frequent in Constantinoj)le

in 1843, and to be extremely malignant, compared with other

forms of tyi)hus. Reference should here be made to the work
of Frari on the typhus epidemic of 1817, in Spalato and other

localities in Dalmatia, in which the description of the disease is

that of bilious tj^Dhoid to the life. Finally, we find a notice by
Aubert of the occurrence of this affection on the coasts of Asia

!Minor ; from this it appears that there prevails in Smyrna, dur-

ing the autumn, a pecuhar species of tyjDhus accompanied by
jaundice. Floquin has described this under the name of typhus

icterodes. Floquin' s work is unknown to me; probably, how-
ever, it treats of the same disease which Roser has observed and
described under the name of " yellow fever;" I must allow the

question to remain undecided, as to whether the disease in ques-

tion is actually bilious typhoid or the febris remittens biliosa of

Clarke, described and alluded to above."

In IN'ubia, also, according to Russegger, a nnilignant bilious

typhoid appears to prevail, which is infectious. The same is

probably the case in the East Indies, if we may judge from the

accounts of Annesley and Twining, and in the West Indies,

according to Barclay' s works. With still greater certainty does
Hirsch regard this disease as the cause of some of the epidemics
which have prevailed with peculiar fatality among negroes in the

United States, particularly in Philadelphia and North Carolina.

The works of Graves, Stokes, and O'Brien maybe particularly

' A Practical Account of the Mediterranean Fever, etc. London, 1816.
» Op. cit., Vol. I., p. 174.

19
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mentioned as alluding to tlie presence of bilious tjq^lioid during

British epidemics, in connection with typhus fever and relapsing

fever. A peculiar epidemic of this disease has been observed by
Goodsir in the district of Fife (Scotland) ; it occurred without

any trace of relapsing fever. Hirsch reckons under this head

the French ej^idemics which Lemercier (1822) and Rollet (1832)

observed, as well as a Swiss epidemic which Moser saw in

Wetzikon, and certain cases in Konigsberg, which Lange has

described, and upon which Griesinger rightly lays great stress.

Of very great importance is the Russian epidemic of 1840 and

1841, which we find thus described in Hirsch: "We possess,

finally, a very interesting and entirely unequivocal account of

this disease from Russia, where bilious tj^phoid prevailed epi-

demically in Moscow during the winter of 1840-41, and was

observed by Heimann, Pelikan, and Lewestamm. They describe

it in the following words :
' In the beginning of the epidemic the

disease presented itself clinically and anatomically as a simple

typhoid ; at a later period, however, peculiar variations were

noticed in the course of the affection ; the patients seemed

strangeljT- exhausted, the conjunctiva and skin api^eared of a

yellow tint, and acute pain was experienced in the left hypo-

chondrium, particularly upon pressure over the region of the

spleen, which seemed distended. As the disease progressed

these symptoms grew more marked : the jaundiced tint became

deeper; vomiting, hiccough, and sopor alternating with deli-

rium, followed ; and finally picking at the bedclothes and

death. Towards the end of the epidemic (March, 1841) this

form of the affection disappeared and simple typhoid took its

place.' From the results of post-mortem examinations made

by the observers alluded to—results which agree closely—it is

established that in bilious typhoid, contrary to the condition

observed in typhoid fever, the intestinal mucous membrane is

found intact. The entire disease process seems to be concen-

trated upon the liver, and especially upon the spleen ; the latter

is always decidedly enlarged, often to double and threefold

its ordinary size, or even more. Usually it appears pulpy,

softened, and containing white, tubercular bodies, the size of

a lentil, scattered through it; sometimes it is enormously
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swollen and ruptured. A comparison of tliese facts with the

observations of Griesinger establishes the nature of this disease

beyond question."

Griesinger' s description, which is elaborated from his rich

Cairo material, may be rightly regarded as opening the way for

the reception of bilious typhoid into pathology. The name,

also, is fortunately chosen ; but it seems to me that his view is

too exclusive and absolute in regard to the identity with relaps-

ing fever, as well as in relation to the miliary deposits in the

spleen, which I do not look upon as belonging constantly and

necessarily to the process either in relapsing fever or bilious

typhoid. It is probable also that bilious typhoid was not the

cause of those small local epidemics, of which Griesinger speaks

(p. 286), which had been previously observed by Budd in Eng-

land, later by Jacob in the Roman army of occupation (1850),

and one of which has come to my knowledge as having occurred

in one of the forts during the siege of Paris. The cause of the

latter was ascertained to lie in the fact that for a whole month

the excrementitious material could not be removed. Cases of

this kind I have regarded for the last twenty years as typhoid

icterus, and have attributed them with the highest probability

to a peculiar septic element of infection which is not propagated

by direct contagion.

True bilious typhoid may occur at any period of life ; it seems,

however, to have a preference for older children and youth, and

while the disease proceeds from some primitive element of infec-

tion unknown to us, its development is greatly forwarded by
crowding, misery, and filth. Its contagiousness does not seem

clearly established to Griesinger ; he remarks that he has had no

opportunity to convince himself of the fact. This is one reason

more for regarding the identity of the doubtfully contagious bil-

ious typhoid with the highly contagious relapsing fever as by no

means established. With swamp fever and malaria, in the usual

sense, this etiology has nothing to do.

SYMPTOMATOLOGY.

My own experience being small, I shall make use of Griesin-

ger' s description. "The disease begins with pain in the head,
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vertigo and faintness, and apparently, as a rule, witli chills.

Soon lancinating pains are experienced in the limbs, particularly

in the muscles and joints of the lower extremities, and occasion-

ally they attain great intensity. A continuously feverish condi-

tion now becomes developed, with a frequent, full, and throbbing

pulse, restlessness and gastric symptoms, thickly coated tongue,

repeated vomiting of watery or bilious matter, and some soreness

of the epigastrium.

"Many patients manifest even at this early period decided

exhaustion, absent-mindedness, and marked apathy. The fever

increases gradually during the first few days
;

later, in most

cases, more rapidly and considerably, so that the aspect of the

disease may alter completely in a single day. The temperature

now reaches an unusual height, the skin is dry, sometimes red,

turgescent, and sweating, the headache intense, the eyes injected,

there is marked vertigo, roaring in the ears, a cloudiness of the

sensorium, as in drunkenness, and great muscular weakness ; the

tongue becomes dry and often swollen and cracked ; there is bil-

ious vomiting, increasing soreness over the epigastrium, and, in

particular, diarrhoea sets in, sometimes almost of a dysenteric

character. Closer examination shows numerous quickly appear-

ing localizations : often bronchitis or pharyngitis
;
always, how-

ever, and without exception, enlargement of the spleen, at times

occurring early and noticeable even in light cases, more fre-

quently commencing later and extending to the border of the

ribs, often extending even a handbreadtli beyond. This is

accompanied in most cases by decided soreness, and soon after

there is observed a similar soreness in the right hypochondrium,

accompanied by a slight enlargement of the liver. With the

development of these symptoms icterus very frequently makes

its appearance, although not constantly
;
generally on the fourth

or sixth day from the beginning of the disease
;

occasionally,

however, some days later. Extreme weakness, great apathy,

a still hot skin, though no longer turgescent, dry tongue, all

these continue ; the pulse falls off rapidly and decidedly in fre-

quency, but remains full; an appreciable enlargement of the

spleen continues for some days longer.

"Many patients die during this stage, generally in unexpect-
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edly sudden collapse ; in others a rapid and general improve-

ment (with or without perspiration) takes place, they contmue

for several days in apparent convalescence, when suddenly there

comes—as happened in a single one of mine (Griesinger' s) but

particularly in Lange's cases—a relapse, with all the^ earlier

s}^mptoms, but now tending often to a rapidly fatal termination.

In still other cases, frequently coming under my observation, the

condition depicted lasts without any decided remission, and

develops the group of symptoms known, in a narrow sense, as

' typhoid '
: prostration, stupor, half soporific condition, quiet

or noisy delirium, dry, crusty tongue, and involuntary, thin

stools. The pulse is now, as a rule, slow, but may be, excep-

tionally, frequent and small ; the jaundiced tint becomes more

intense ; the abdominal walls, particularly over the hypochon-

dria, are tender ; the thin stools are dark green, often, how-

ever, decidedly dysenteric, rarely accompanied by any consider-

able amount of clotted blood. Vomiting frequently persists

;

hoarseness, difficulty of swallomng, with croupous deposit on

the mucous membrane of the pharynx, bronchitis, extensive

lobar pneumonia, and occasionally pericarditis are developed;

petechise and sudamina appear upon the skin. In the evening

the fever increases; irregular chills, exacerbations of temper-

ature and sweats occur, while the general condition grows

worse. A fatal termination may then result, either with sopor

and sHght convulsions, or in a sudden collapse
;
occasionally it

occurs even after previous improvement, or fi'om some chest

affection
;
sometimes, too, from some particular cause, as inter-

nal hemorrhages (rupture of the spleen). Or an abatement of

the sjrmptoms takes place, which at times progresses rapidly

and generally, so that between morning and evening the vol-

ume of the spleen is found greatly diminished ; within two

days the mind may become quite clear, the tongue moist and
almost clean, the pulse normal, and the appetite and bodily

strength may return. In other cases, particularly where wide-

spread and severe local affections of the thoracic and digestive

organs (pneumonia, dysentery, etc.) have appeared, a varying

amount of fever remains, which is slow to disappear, and is

accompanied to a certain extent by typhoid symptoms. Con-
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valescence is slow, and tlie gradual dimiimtion of splenic enlarge-

ment may last tlu^ougli six to ten days.

"Convalescence among my cases was, as a rule, rapid and

easy ; in Lange's cases it was protracted and tedious. Acute

marasmus with cedema, prolonged dysentery, gangrene of the

toes, tuberculosis, were very rare sequelae.

DURATION OF THE DISEASE.

"Tlie duration of tlie entire disease was, in my more pro-

tracted cases, on an average ten to fourteen days ; cases in wliich

death or convalescence took place after a five or six days' course

were, however, not unusual. Bilious typhoid seems also to have

its full share of light cases ; these sometimes resembled true

relapsing fever, and sometimes, when no relapse occurred, could

with difficulty be distinguished from the febricula of other

typhoid affections. When the symptoms once become developed

in such a manner that the disease may be regarded as true

bilious typhoid, the prognosis must be considered as in any

event very grave. Two-thirds of Lange's cases ended fatally;

Larrey also had a high rate of mortality. In my experience

the mortaUty under the expectant treatment was likewise very

great, but when I afterwards employed quinine in large doses

it was quite small."

So far as the cases observed by me are concerned, my experi-

ence agrees with that of Griesinger in all respects ; but in my .

cases the course was continuous, taking decidedly a typhoid

character. Peculiarly characteristic in the first case were the

icterus, the enlargement of the liver, and the pain over the

hepatic region ; at the same time the spleen was decidedly

increased in size, albuminuria persisted a long time, and second-

ary infiltrations showed themselves in the lungs. Gradually the

liver symptoms disappeared, the urine became normal, and the

spleen decreased in size ; but the secondary local troubles in the

thorax had not yet healed, when he left the hospital, six weeks

after the commencement of the disease. At no time were there

chilly sensations, nor any signs of hepatic colic. A general

disease was evidently present, and the simultaneous prevalence
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of relapsing fever established tlie diagnosis of an affection

belonging to the typhus group, most probably bilious typhoid.

Griesenger brings forward this multiplicity of local troubles

as one of the characteristics of bilious typhoid, and ascribes

to it the continuous course of the fever, which undeT these cir-

cumstances may be much protracted.

The second very interesting case w^as an acute one, ending

fatallj^, after nine days' duration, with a typhoid course through-

out, and marked icterus. Already at the end of a few days,

a bed-sore made its appearance on the lower part of the but-

tocks, extending to the perinseum ; it came more suddenly and

made more rapid progress than I have ever observed except in

a rapidly developing spinal paralysis. The course of the attack

w^as continuous, with remissions and exacerbations, and a num-
ber of chills, symptoms which have been mentioned also by
observers of the Russian epidemic as belonging to bilious

typhoid. From the lack of all anatomical signs of septicaemia

or pyaemia, as well as of contusion or injury of the buttocks

and region of the perinseum, and from the appearance of the

tumor for the first time during the course of the disease, it

was evident that this was one of those peculiar decubital tumors
met with in typhus, which are so prone to run into gangrenous
degeneration. Against the idea of its being a simple phlegmon,
we have the rarity of this affection in the region in question, as

well as the appearance of the tumor at a later period than the

fever and other symptoms of disease, and the extremely small
amount of suppuration that preceded the gangrenous condi-

tion. The large, soft spleen, and the alteration of the liver,

answer very well to the description of bilious typhoid ; no
small abscesses of the spleen were present, it is true, but their

absence, as we have seen, is in nowise unusual.
The third case was that of a man seventy-six years of age,

who had previously only suffered from catarrh of the stomach.
He took sick rapidly, became Jaundiced, lost consciousness and
hearing, presented an enormous frequency of pulse without rise
of temperature, and sank within a period of six days. On
opening the body, no cause of death was found connected wdth
any former or latent disease. This then must be set down as
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a, decided case of typhoid icterus. I have not infrequently

observed ordinary jaundice in the aged, but never with such a

tempestuous typhoid course. There were no signs of poisoning,

much less did the liver show the characters of diffuse hepatitis,

of purulent catarrh of the bile-ducts, cholelithiasis, or any new
growth whatever. In a word, it is impossible to overlook the

typhoid course and character of the affection, and since it

occurred in the course of an epidemic of relapsing fever, it

seemed reasonable to designate it as a case of bilious typhoid.

The ecchymoses of the skin, the pleura, and the bladder also

pointed in the same direction. Equally interesting was the

fact established in both fatal cases, and confirmed by other

observers, of an enlargement of the glands of the small intestine.

For further details I would refer to my original article on the

subject.

PATHOLOGICAL ANATOMY.

Petechi£e and ecchymoses are found at quite an early period,

as well externally as internally, upon the mucous and serous

membranes. The organs are generally deficient in blood, and

diphtheritic exudations often exist upon the mucous membrane
of the pharynx, extending even into the larynx, and sometimes

assuming an ulcerous character. Enlargement of the bronchial

glands, bronchial catarrh, lobular centres of collapse, or more

considerable infiltrations of the lung, are observed. The blood

contained in the cardiac cavities of the heart is fluid or thick,

with soft, yellow, fibrinous clots. The liver is enlarged, soft,

icterosed, more or less full of blood
;
perihepatitis is not rare

; the

bile is generally thick and dark, its excretory ducts are permea-

ble. The spleen is usually very large, soft, dark-brownish red,

and has sometimes been observed in a ruptured condition, as

Griesinger noted in three out of 101 cases. According to the

same author, the spleen is frequently found studded with many
small grayish-yellow Malpighian coi-puscles, filled with exudation

and already showing the characters of small abscesses. I regard

these miliary deposits as not constant, either in relapsing fever

or in bilious typhoid, and have even found them once in typhus
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fever. Fresli infarctions and wedges of fibriue are also found

in the spleen. Tlie stomach displays at times extensive hemor-

rhagic erosions and acute catarrh. The small intestine contains

much yellow-colored material ; there is frequently catarrh, occa-

sionally markedly developed croup of the ileum, as well as vari-

ous forms of the dysenteric process in the great intestine. The

mesenteric glands are frequently acutely enlarged and infil-

trated, in a few cases being as pulpy as in ileo-typhus ;
the

glands about the stomach, the spleen, the portal region, and the

retro-peritoneal glands show withal decided enlargement. The

glands of the small intestine Griesinger indeed did not find infil-

trated, although in two cases I found them slightly enlarged.

The kidneys are swollen and cloudy, and there is often catarrh

of the pelvis. After a somewhat long duration the splenic infarc-

tions ma}^ break down. When death has taken place at an

advanced stage of the disease, the icteric liver is more fiabby,

and various secondary, diphtheritic, hemorrhagic, and inflamma-

tory localizations are met with in various parts of the body.

DIAGNOSIS.

Tliis is not always easy, even during the prevalence of relaps-

ing fever, particularly when in the severe cases the course of the

disease is more continuous. The intense jaundice, the rapid

and decided enlargement of the spleen in connection with the

increase in size of the liver, have, on the one hand, a decided

value, while on the other the absence of all signs of purulent

inflammation of the biliary ducts, the portal vessels, the paren-

chyma of the liver, or of pysemic or septicsemic processes, to

which the disease in question may have some similarity, usually

decides the diagnosis. While the appearance of the other dis-

eases mentioned is sporadic, and even rare, bilious typhoid

usually shows itself epidemically. Should relapsing fever be

prevailing at the time, the diagnosis is much easier. Besides,

bilious typhoid generally makes its appearance only in places

^liere it has prevailed before. These circumstances may aid in

the diagnosis, which becomes much more difficult when the dis-
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ease appears sporadically or in places where it lias not ajipeared

before.

The physiognomy of the affection is so decidedly typhous in

character that if septic and purulent blood poisoning can be

excluded; if, which is not difficult, one can convince one's self

that the case is one of typhus disease, and not simply a typhous

state, the existence of an essential typhus may be firmly main-

tained. Now, in no other form of typhus does jaundice show

itself so early and so constantly ; in no other, relapsing fever

excepted, does the spleen become so rapidly and markedly en-

larged, or is a relapsing course, or an approach to it, so common
as in bilious typhoid. Besides, in icterus gravis, yellow atrophy

of the liver, or phosphorous poisoning accompanied by icterus,

the course of the disease is quite different. There is a certain

similarity to yellow fever, but this has a totally different field of

operations from bilious typhoid. Its violent outbreak upon cer-

tain coasts, the enormous ravages which it effects in a short time,

the intense pain in the loins, the vomiting of black matter, the

less decided inclination to secondary localizations, usually enable

the diagnosis to be easily established. The spleen, moreover, is

by no means so decidedly involved, nor does the enlargement

take place with similar rapidity in yellow fever as in bilious

typhoid. From remittent malarial fever the disease which we
are considering is easily to be distinguished, since it possesses

neither the etiological nor the clinical characters of intermit-

tent fevers, characters which accompany the malarial remittent

almost invariably. Even the attacks and the feverless interval

of recurrent bilious typhoid have not the slightest similarity

to the short, periodic attacks of the malarial disease.

PEOGNOSIS.

This is always grave ; the danger is disproportionately greater

than in relaj^sing fever ; the continuous variety is much more

serious than the recurrent, and in the latter the second attack

is more doubtful as to result than the first. In addition, the

various secondary local affections, which occui' during or after

the principal disease, present no smaU. danger. The mortality
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seems to vary greatly in different epidemics, tliougli exact statis-

tics are still wanting upon this point. Heretofore, where relaps-

ing fever and bilious typhoid have prevailed together, the mor-

tality of one has not been distinguished from that of the other

with sufficient exactness, and consequently the prognosis in both

cases has been brought into confusion.

TREATMENT.

An that has been recommended therapeutically under the

head of relapsing fever may find place here in the lighter

forms, although, as regards prophylaxis, the prevention of con

tagion is not so important a matter as in relapsing fever. More-

over, weakness and tendency to collapse are much more frequent

in bilious typhoid
;
consequently stimulants, wine, preparations

of ammonia, benzoin, camphor, musk, are more often indicated.

Large doses of quinine, which Griesinger extols as an antipy-

retic, may also be useful duiing the more continuous period, as

well as repeated cold baths.
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HISTORICAL NOTICE.

The earlier acconnts of typhus fever by ^tins, Actnarins,

Zacutus Lusitanus, and Despars are doubtful, to say the least.

In this historico-geographical notice also, we are indebted to

Hu-sch (op. cit., p. 149), who finds the first satisfactory account

in the year 1501, when Fracastoro first described exanthematic

typhus as a new, unheard-of disease introduced from Cyprus



LEBEET,—TYPHUS FEVER. 303

into Italy, wliicli for a period of twenty years seemed to have

been extensively disseminated tlirougliout Italy, as during the

same time it spread quite generally over the European continent.

Gradually, during this and the following century, the so-called

spotted fever seems to have been the predominant form of

typhus among the epidemic diseases.

As at that time military expeditions and the movements of

armies contributed largely to its extension, so again, during the

great and general wars of the first fifteen years of the present

century, typhus fever spread generally over Europe, after which

it became localized for thirty years, to break out again and

become prevalent on the Continent during the past ten years,

over a larger extent of territory and with a greater frequency
;

while Great Britain and Ireland have always remained its

birthplace. Among the deserving authors who have described

this disease is Pringle, who has written a very excellent report

of the epidemics of 1742 and 1745, particularly those occurring

in the English armies.

The work of Hildenbrandt on contagious typhus is classical

even now, and furnishes a very complete description of the great

epidemics of tlie Napoleonic wars. In the series of the more
important works is that of Easori, which is very interesting

historically, but is full of anti-stimulation theories and exag-

geration. Among the later writings, the most important as to

description and theory are the works of Virchow and Lindwurm
on the typhus of Upper Silesia and Ireland. The best general

descriptions I know of are those of Wood and Griesinger.

Hirsch has admirably stated the cuxumstances and causes of

dissemination.

Kecently the frequent breaking out of this disease has given
rise to a great increase in its literature.

In Great Britain the majority of the authors mentioned in
connection with relapsing fever have won deserved praise for
their descriptions of the epidemics of typhus fever, and in
Murchison's work is to be found a particularly good account.
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ETIOLOGY.

Tlie immediate cause of typhus fever is unknown. Though
even now in relapsing fever there exists a definitely proven

formation^ comiected with the origin of the disease, yet neither

in typhoid nor typhus fever has such an organism been dis-

covered. But that some such a typhus-germ, of the fungous

group, whether microsphere, bacterium, or spiral formation,

is the immediate cause, seems at least much more probable than

any other idea. All the later authors agree that the disease

is spread by a typhus-germ. Where contagion plays so impor-

tant a part, one is necessarily compelled to admit a specific germ

for a disease so absolutely defined and so well characterized.

Such can only be an organic poison or an organized germ. A
poison may kill, but cannot infect, still less spontaneously

multiply to an enormous degree ; while everything in the history

of this disease admits a ready explanation through organized

germs, confirmed by a series of distinct analogies, as I have shown

in the general work on the relation of parasitism to infection

:

on the other hand, there is no exact scientific fact favoring the

existence of a purely organic poison.

Though we deeply regret the lack of an exact knowledge of

this specific germ, we must lay all the more stress upon the

other etiological circumstances, thereby not only promoting the

natural history of the disease, but also throwing a certain

amount of light upon the logical postulate of the immediate

cause and its nature.

Geogra%>liical Dlstrihiition.

As India is the birthplace of cholera, Lower Egypt of the

plague, a part of the Atlantic sea-coast of yellow fever, so is

Ireland, so far as history teaches, the most prominent, if not the

only, birthplace of typhus fever, and the reports of the endemic

and epidemic occurrence of this disease in all parts of Ireland

have very decidedly increased since the end of the last century,
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according to Hirscli, particularly in 1797-1803, 1815, 1817-1810,

1821-22, 1825-27, 1834, 1836, 1842, and 1846-48. How great the

ravages liave been at times, is to be seen from the fact that from

1817 to 1819 there fell sick 800,000 of the 6,000,000 inhabitants

of Ireland, and of these 45,000 died, partly from typhus fever,

partly from famine and dysentery.

Typhus has followed the Irish emigrant everywhere, and with

him and through his means has become naturalized not merely

in the other British islands, but also in North America and the

West Indies.

Though Ireland is the main centre, it is not the only one.

In the Russian provinces bordering on the Baltic, and in

Poland, petechial typhus is of frequent occurrence, and often

widely diffused. Galicia, Silesia, the grand duchy of Posen, East

and West Prussia, are much more frequently infected than the

surrounding countries. In Silesia the years 1847-48, 1856-57,

1868-69, are notorious as years of pestilence ; the latter being

likewise tj^hus years in East and West Prussia, and in the

province of Posen. In Breslau I have seen sporadic cases of

typhus fever nearly every year, but only once (1868-69) an

epidemic.

In other parts of Germany—as Westphalia, Hanover, the

Prussian parts of the Rhine, Spessart, of late years in Berlin also

—typhus fever has occurred only as isolated epidemics. The

same is true of Sweden, Denmark, Holland, and Belgium.

After the great campaigns of the beginning of this century,

typhus was so rare in France that even men of considerable

authority sought almost to deny its existence, and as Parisian

science was particularly the fashion, the epidemics in the prisons

of Toulon, of Rheims, etc., were not sufficiently attended to.

Italy again affords endemic centres, particularly Northern

Italy, from which the pestilence extends over middle Italy, and
farther south, even into Sicily. Nearly all which has been

observed in Switzerland originated in Italy. In the spring of

1839 I observed an epidemic in the lower Valais, on the plain

and in the valley of Salvan
; this was introduced from Piedmont,

over the St. Bernard, where at least a third of the monks were
suffering from the disease.

20
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In Ziiricli, also, the disease lias been introduced from Italy at

various times
;
recently, as Griesinger records, after the Italian

campaign of 1859. In Hungar}^, where, in the middle ages,

typliiis was very destructive as the Febris pannonica also

in Wallachia and Turkey, typhus has of recent years existed

only temporarily ; latest of all, very extensively during the Cri-

mean war.

In Asia, particularly in English India, Hirscli states that

typhus occurs endemically only in Simla.

In the United States of North America t3q3hus was originally

introduced by the Irish, but has prevailed at different times as

epidemic over a large extent of territory ; while it occurs much
more rarely and less severely in English North America. Its

extension into the Antilles, etc., by English troops, has never

reached any great degree.

The spontaneous origin of typhus was formerly believed by

many pathologists. I myself have explained in this way cer-

tain facts observed in the Crimean war, as its rapid and unex-

pected origin before Sebastopol, with the occurrence of the cold,

damp season ; also its breaking out in a war vessel fifty days

after the departure from Kamiesch.

At present the idea of a spontaneous origin seems to me to

be in opposition to all the facts of the germ (protom3^ces) theory,

and the above-mentioned observations, as well as the sudden and

unexpected occurrence of the disease in connection with im-

probable importation, on which Murchison lays stress, admit, I

think, of another explanation. Small quantities of typhus

genns may have remained latent in these places, or their impor-

tation may have taken place from typhus regions, by infected

articles, which may have escaped the closest scrutiny.

All pathologists are united in agreeing that tjq^hus propa-

gates itself through peculiar specific germs, in which lie the

essence of contagion.

Whatever one may think concerning these germs, it is much

more in accordance with natural science that the fact of their

increase should depend on pre-existing germs, rather than upon

spontaneous generation, a theory continually further and

further danished into the realms of hypothesis.
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In but few diseases is tlie contagion so evident and so fre-

quent as in typhus fever, and it increases particularly with the

duration of the closer contiguity ;
therefore in hospitals, for

instance, the nurses and assistant-physicians are much more

frequently attacked than the visiting physicians and students.

Dr. Anderson, who suffered from typhus at the Fever Hospital

in Glasgow, told me that the assistants there, as well as in the

English fever hospitals generally, rarely escaped the disease.

Every article coming in contact with typhus patients may serve

to transport and extend the disease, a fact only to be explained

by the presence of a subtle agent capable of living even in a

dried condition, and there is no other than the germ idea which

offers even a relatively like degree of probability. Washer-

women, who wash the non-disinfected linen of typhus patients,

are very strongly predisposed to the contagion, as our epidemics

in Breslau have proved.

The more numerous the typhus patients are in a limited

space, the more powerful naturally does the contagion become,

and the more readily will the air and inanimate objects, water,

etc., take up the typhus germs and transport them further
;

therefore the danger of the pestilence in prisons, on shipboard,

in camps, everywhere, in a word, where numerous individuals

are confined to a limited space. Aggregation alone naturally

does not produce typhus ; but is the latter once introduced, it

finds in the former a frightfully favorable basis for extension

and destruction. On the other hand, I observed during 1868 and

1869, that in my hospital wards, which were well ventilated,

even in winter, the disease was not propagated. None of us

physicians, none of my students who visited the wards, were

at that time infected.

There were certain pestilential centres—main depots of the

disease—in Breslau, as in all large cities. The two Rose Lanes,

containing only twenty-eight houses, furnished, in 1868-69, 30

per cent, of all the cases, and, if we include the adjoining cattle

market, we have a total of nearly 36.56 per cent. Tliis part of

the city was much more uniformly infected "with typhus than
with relapsing fever, though in both instances the same houses
furnished the largest number of patients. Ebers records similar
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ratios for the Rose district, in the great epidemic of typhus in

1856-57.

The water examined by Cohn and myself was the worst in

all Breslau, and presented a real fauna and flora of parasites,

as well as traces of direct pollution from human excreta. By
taking into account that a part of the Rose district lies some-

what lower than the surface of the neighboring Oder, and that

generally in Breslau the compact clay lies quite near the

surface, thereby favoring the stagnation of the ground-water, it

seems at least probable that with such poorly isolated and im-

pure wells the ground and drinking waters offer the most

favorable nidus for the development of the typhus germs

which may have been received, and that through them the

citizens are infected, until finally these dangerous germs are

supplanted by harmless ones, according to the general laws of

parasitism.

The manner of the extension in individual dwellings and

houses, in the above-mentioned epidemic, favors the influence of

local conditions ; where numerous cases occurred, they arose

simultaneously, or with an interval of a few days only. While

in many houses there were but few patients, in certain ones

there were very many—in No. 12 Great Rose street, for in-

stance, 36 cases. Though in general the period of incuba-

tion may be regarded as from five to seven days, we find the

following ratios of sequence in the same house for the first five

days.

In 57 cases an interval of 1 day.

" 45 " " " 2 days.
u 35 ic a u 3 u

u 32 <' <' 4 "

u 30 u a u 5 u

In all 199 cases, to which may be added 59 cases arising

simultaneously in the same house. In 258 of these 481 cases

thus investigated, that is, 53.64 per cent.—more than one-half—

the sequence of cases of diseases took place so rapidly, that ex-

tension by contagion from one to the other could not be consi-

dered. Another means of infection than contagion must be

admitted here, as in relapsing fever, and indeed in most conta-
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gious disease, and thus one always returns again to local

conditions, among wliicli the ground and drinking waters must

probably together x^lay the important part, and conceal the

infecting germs, which then, through contagion probably, in-

crease very considerably the further development and progress

of the pestilence.

We find also in Hirsch a series of facts confirmatory of this,

for he proves, both for typhoid and typhus fever, that a very

damp or marshy soil in many places favors the development of

these diseases ; and yet, on the other hand, like conditions can-

not be proven for many endemics and epidemics of typhus.

According to the germ theory, it is conceivable that typhus

germs, like all similar organisms, find an excellent breeding-

place in the grotind water, and as this falls they are drawn

deeper into the ground, contaminating the well water, or, rising

to the surface, enter the human organism by currents of water

or air. It is also obvious that it would be irrational and entirely

opposed to the natural history of fungi to seek for the place of

development of the typhus germs in the ground and drinking

waters alone. Contagion simply is the best proof to the con-

trary, showing that germs emanating from the body ma}' pro-

ceed from one to another in the most manifold manner. It

would be well worth while to study carefully the fungi of

the air and of the water in typhus wards, and to compare

them with those of other wards, in which there are no cases of

typhus.

Incidental to the influence of the aggregation of many indi-

viduals in confined spaces, with regard to the etiology of ty-

phus, we have further been persuaded that typhus fever predo-

minates much more among the poorer classes than among the

wealtliier. Nevertheless, the epidemic at Breslau has taught

me that contagion is not always the chief cause, or even one
that can be proven, but that in typhus regions and their

vicinity the wealthy also may share in the numerous simulta-

neous attacks just as well as in the later secondary ones-
explainable by contagion.

During the Breslau epidemics I have collected exact data in

more than 740 cases with reference to the occupation. Among
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men, the laboring classes predominated, particularly tliose em-

ployed in the open air, while those working in shoj^s—as joiners,

locksmiths^ cobblers, and tailors—furnished a much smaller

quota. The number of children of both sexes was remarkably
large.

The number of male and female nurses and hospital servants

was relatively large, 5.8 per cent.—these coming in direct contact

with the typhus patients. In All Saints Hospital six phj^si-

cians were seized ; in the monastery of the Hospitallers one died
;

in the latter place a student was also infected
;
further, a rela-

tively lai'ge number of the Hospitallers fell sick, thu-teen among
171 persons. It is true that one or more of these may have

been infected in the city.

A superintendent of the prisons belongs in this category, also

four deaconesses, and a nurse in the Bethany, among twenty-

two patients in this institution. Towards the close of this epi-

demic I learned of fifty-seven cases who were treated at home,

and who in great part belonged to the wealthy middle class

;

among these no order was favored—there were merchants,

apothecaries, higher officials, students, well-to-do artisans, etc.

It was long ago asserted by Irish physicians that typhus

fever was particularly a disease due to famine, a view brought

forward recently also, and advocated by Yirchow. According

to my idea of the infectious diseases, and in accordance with

what I have said in connection with relapsing fever, I must, very

naturally, decidedly oppose this view. It is very likely that

bad food among the poorer classes, packed together in confined

spaces during the years when crops have failed, may favor the

spread of the disease ; but famine does not infect. The more

enfeebled the organism is, the more does it seem to be predis-

posed to infectious diseases in general, and to typhus in particu-

lar. I have put the question in a different way, however: In

what relation can the failure of crops and years of scarcity stand

to epidemics of typhus fever ? I have thus been led to the pos-

sibility of both having a common basis in atmospheric and tel-

luric influences which are unfavorable to successful crops, but

favor the growth of the infecting parasites. Years of dearth

are generally permanently cold and wet ; a lower, moderate



LEBERT.—TYPHUS FEVER 311

temperature has probably a mucli less influence on the ground-

water than npon the superficial soil devoted to cultivation,

and a permanently high degree of moisture in the earth is

very favorable to the growth of lower organisms, and can

then promote their diJffusion and dissemination through the air

and water.

The meteorological conditions are by no means constant in

the different epidemics, and typhus is still more indej^endent of

the seasons, than typhoid fever, as has been proven by Hirsch in

his analysis of the periods of occurrence of thirty-five epidemics.

The conditions of the weather, especially with regard to tempera-

ture, have hitherto been found to possess no decided influence.

Nevertheless I firmly maintain what I have just stated, that the

infiuence of the rise and fall of the ground-water may possibly

be great
;
yet I would not lay too great a stress upon this,

though favored by what we know of other infectious diseases,

particularly of typhoid fever in Munich. With this corresponds

the fact that a series of observations exists, which show that

typhus occurs with a certain predilection in low and damp
places (Hirsch, 1. c, p. 183 and 184), though Hirsch properly

insists that these elements are by no means necessary for the

production of typhus. Through importation typhus may occur

tolerably high above the sea-level ; for I observed quite a num-
ber of cases in 1839 in the Salvan Valley, which lies nearly

4,000 feet above the level of the sea, they having been tmnsferred
from the plain below.

There is no law of exclusion between the occurrence of typhus
and intermittent fever.

The influence of sex and age is shown, since the greater num-
ber of cases occur among males than females. In accurate

records of 740 cases, 55.68 per cent, were males, 44.32 per cent,

females.

This preponderance is still more decidedly seen in the total

number of cases—1,100—occurring during the epidemic. With
regard to age, my results obtained at Breslau agree in general
with those of other authors. As it is desirable to collect numer-
ous exact statistics on this point, I record the following analysis
of 740 cases

:
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Age. Males, Females. Together.

0-—1 year. 0=0.0 per Ct. 0=0.0 per ct. 0=0.0 per ct.

1-—5 yeais. 9=2.2 11=3.4 u 20=2.7 "

5--10 " 21=5.1 " 14=4.3 li 35=4.7 "

10--15 " 33=8.0 " 25=7.6 i i 58=7.8 "

15--20 " 72=17.5 " 47=14.4 u 119=16.1 "

20--30 " 103=25.0 " 66=20.1 u 169=22.8 "

30--40 " 83=20.1 " 87=26.5 ii 170=23.0 "

40--50 " 53=12.9 " 46=14.0 u 99=13.4 "

50--60 " 31=7.5 " 24=7.3 u 55=7.4 "

60--70 " 7=1.7 " 6=1.8 u 13=1.8 "

70--80 " 0=0.0 " 2=0.6 u 2=0.3 "

Collectively the greatest number of cases existed between

the ages of 20 and 40 years, viz. ; 45,8 per cent. The number was

less in the decades preceding and following : 15-20 years, 16.1

per cent. ;
40-50 years, 13.4 per cent,

;
further, a symmetrical

diminution took place towards old age on the one hand, and

infancy on the other.

Up to one year there were no cases ; between 60 and 80 years,

15 occurred.

The affection of the sexes varied according to the age. The

following differences were found between males and females,

according to the sex

:

Excess of

Age. Males over Females. Females over Males.

0—1 year. 0.0 per ct. 0,0 per ct.

1—5 years. 0.0 " 1.2 "

6—10 0.8 " 0.0 "

10—15 a 0,4 " 0.0 "

15—20 3.1
" 0.0 "

20—30 u 4.9 " 0,0 "

30^0 (( 0.0 " 6.4 "

40—50 0,0 " 1.1 "

50—60 u 0,2
" 0.0 "

60—70 0.0
"

0,1 "

70—80 u 0.0
" 0.6 "

According to this table, the female sex was the more prone

from 1 to 5 years ; from 5 to 30 years the males were more sub-
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ject ; from 30 to 40 years, tlie females predominated, and retained

their position, with a slight variation between 50 and 60. We
may therefore say, that during the first half of life, up to 30

years, males more frequently suffer from typhus fever than

females, the reverse being true of the second half of life.

A very varying individual predisposition, or immunity exists

for typhus fever, as for all contagious diseases. Ordinarily, it

occurs but once in a lifetime
;
according to my Breslau expe-

rience, a previous attack of relapsing fever increases the predis-

position. Typhoid fever neither protects from, nor predisposes

to typhus, nor have I been able to see entke disappearance of

the former during an epidemic of the latter. The intensity of

its occurrence, with reference to the numbers of the diseased, is

quite varied. In Breslau I have observed every year solitary

cases or local epidemics, but only during the year 1868 and 1869

a severe epidemic.

In the epidemic of 1856-57, I have calculated that 3 per cent,

of the entire population of Breslau fell sick ; in 1868 and 1869,

on the contrary, scarcely two- thirds of 1 per cent. In the smaller

villages, in 1839, 1 have seen almost a thu'd of the inhabitants sick.

The history of the epidemics of the first twenty-five years of

the present century shows a very extensive distribution, both at

their beginning on the continent, as well as later in Great

Britain, and Ireland in particular, while at other times the

epidemics were much smaller and much more locally limited.

SYMPTOMATOLOGY.

General Description.

An attack of typhus fever is often preceded by prodromes.
Such are more or less severe pains in the head, neck, and limbs,

a loss of appetite, nausea even, and sometimes vomiting.

The patient is dull, out of humor, and despite a feeling of

extreme fatigue, is unable to sleep, and is restless at night.
These prodromes rarely last longer than a few days, though
exceptionally they may be more protracted, as in typhoid fever.
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Most patients still make an effort to work, while others are

com]3elled to give up, or take to bed, even during these premoni-

tory s3'mj)toms. A complete absence of the prodromes may
occur, particularly Avhen the course is rapid, and in severe cases

;

on the other hand, after a short duration, they may terminate

in a slight febrile disturbance, during which the i)atient may
move about, even after the eruption has appeared, and make a

rapid recovery after its disappearance. English physicians call

this abortive form of tyjDhus fever febricula, and I have often

seen such patients walking into the out-patient department.

The actual beginning of the disease is, in general, marked,

often characterized by a chill, though less frequently than

in typhoid fever. The rigor, as well as slight chilliness, may be

repeated at intervals during the following days, so that one might

think of intermittent fever. At times the onset is associated with

vomiting, which is often repeated for a few days, especially

among children. Whether a chill has occurred or not, there ex-

ists from the outset a fever which rapidly becomes intense
;
and

this first stage of the disease, up to the appearance of the erup-

tion, may be called a congestive-febrile one. When the fever ap-

pears the skin is hot, often slightly reddened, especially that of

the head and face, the cheeks being red and swollen, the eyes

somewhat red. During this period the patient complains of an

extremely severe and constant headache. The head is likewise

heavy and confused,—so that many patients, even early in the

disease, feel a sort of giddiness, complain of being dizzy on sitting

up or leaving the bed. Noises in the ears is a frequent symptom.

The pains in the limbs and joints are more severe than in

typhoid fever. Symptoms of catarrh are not uncommon, as

sneezing and slight sore throat. The pulse is very decidedly

quickened from the beginning of the fever, from 96 to 108 in the

morning, from 112 to 120 or more in the evening, according to

the severity of the attack ;
the acceleration being much greater

in childhood, especially in infancy. At the outset the pulse ia

full and decided, its volume and tension being rarely increased

to a higher degree ; but it speedily becomes soft and easily com-

pressible, and finally feeble. It is rarely dicrotus, while it is

well known that reduplication of the pulse is the rule in
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tj^lioid. It is only in the severest cases, and then late, that it

becomes feeble and irregular. Several times, in very severe cases

which proved rapidly fatal, I have found the frequency of the

pulse to be moderate, even below the normal. This condition,

combined with the profound sleep of such patients, suggests a

striking resemblance to acute forms of grave cerebral diseases.

The ranges of temperature are of the greatest importance

with reference to the quality and intensity of the fever. The

rise of temperature is generally rapid ; in the morning of the

third or fourth day being 103° to 104°, and in the evening from

104° to 105.8°, remaining at these points with tolerable constancy

dui'ing the entii'e first week. An evening temperature of 107.6°

is seldom reached, still more rarely exceeded. In the first half of

the second week the temperature is generally decidedly elevated,

though in the favorable cases even then showing a tendency to

a critical fall. I must warn against the mistake in prognosis of

regarding those cases with high fever as very severe, from the

high range of evening temperatures. It is only the permanently

high morning and evening temperatures which establish the

grave prognosis. For the rest, the greater and the longer the

remissions in the morning are, the less dangerous is the high

evening rate.

Muscular weakness and a feeling of extreme prostration are

remarkably pronounced and increase rapidly
;
notwithstanding

the frequent intense character of the pains in the limbs, joints,

and back, the patients present a peculiar look of profound,

apathetic quiet and insensibility, while at other times even

slight pains become increased by movements.

Even early in the severe cases the movements are unsteady,

tremulous, to be se.m also when the tongue is protruded and the

patient speaks. Such symptoms occur relatively late in the

course of typhoid fever. At the outset, answers to questions

are generally correct, but the patient soon becomes indifferent

again, or falls into a slightly drowsy condition. Despite this

apj)arent quiet, the patients pass uncomfortable, restless nights.

Wakefulness alternates with bad dreams, there is also delirium,

and even those apparently the most quiet try to leave the bed or

the room during the night, and hence require the most care-
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ful watcliing at this time. From tlie very beginning of the fever

the tongue is coated, at the outset with a white, later with a

thicker and yellow fur, with a decided tendency to become dry
;

there is a bad taste in the mouth ; the secretion of saliva is di-

miuislied ; a stale, acid, even offensive odor proceeds from the

mouth, and there is thirst and loss of appetite. Vomiting is

rare after the first few days, and then temporary constipation is

present. Such was the case at Breslau, particularly among the

wealthier classes ; while among the poor, intestinal catarrh and

moderate diarrhoea were of no rare occurrence even early in the

disease. While otherwise the abdomen remains soft and free from

pain, the enlargement of the spleen can be determined by percus-

sion even quite early ; at the same time the rapidity and in-

tensity of the splenic swelling are not as marked as in relapsing

fever, consequently the disagreeable sensations in the region of

the spleen are wanting. In the beginning, a catarrh of the con-

junctiva or of the nasal or buccal mucous membrane is more

common ; a few days later a low degree of bronchial catarrh

takes place, at times accompanied by laryngeal catarrh, hoarse-

ness, and difficulty in swallowing. In rare cases I have seen a

severe bronchitis appear as the main feature of the disease, just

as in the severe bronchitic forms of typhoid fever. The conges-

tive-febrile stage at the beginning of this disease is accompanied

by manifold catarrhs, analogous to the acute exantliematous

affections.

In spite of the numerous peculiarities of the various forms

of typhus' fever, petechial typhus more than all the others

shows an additional point of contact with the infectious exan-

themata, and I have often called the attention of the students in

the ward to the resemblance between a fresh and extensive

typhus eruption and that of measles.

In the second half of the first week, particularly towards

its close, the characteristic eruption generally appears ; it is by

no means rare for it to occur at .the end of the week, and I

would call particular attention to the fact that I have seen

cases of typhus fever in which there was no rash at all. The rose-

' In the German sense of the term.

—

Trajstslatob.
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ola of the exantliematic form of typhus does not perceptibly

differ in quality from that of typhoid fever ;
here also I have

seen a very extensive eruption, but exceptionally. Further, the

eruption is in general characterized by being much more abun-

dant on the chest, abdomen, back, extremities, and even on the

face. The spots are often much more numerous on the extremi-

ties than on the trunk ; when on the face, I have found them

particularly marked among children. The small, round, rosy

spots present rarely a slightly papular elevation above the sur-

face of the epidermis. I have been unable to see that the erup-

tion exercises any influence upon the diminution of the fever, as

has been observed in measles. That the eruption is intimately

connected with the progress of the disease, is to be seen from

the fact that it was very pronounced and profuse in more than

eighty per cent of the cases. During the first few days the spots

disappear on pressure, whereas, later, blood-coloring matter or

blood-corpuscles get outside the capillaries, and the spots no

longer fade under pressure. At the same time it is incorrect

always to regard spots at this stage as petechise. The same con-

dition occurs in the roseola of typhoid fever ; but the real

spotted extravasations of blood, true petechise, show themselves

to be such from the beginning
;
they remain longer and disap-

pear more slowly ; while the spots which have become darker

fade much more quickly, and disappear with or vsdthout des-

quamation. Though true petechi?e may appear anew after the

roseola, a portion of the spots of the latter in severe cases are

converted into permanent dark-red stains, whose course is no
longer typical, whereas the true rash fades, as a rule, during the

first half of the second week, and disappears during its close.

The pronounced redness and swelling of the face and eyes
during the first week, often end, in the latter instance, in a con-

junctivitis, an occurrence much more common among females
than males during the late epidemic in Breslau.

A stage of thorough depression at the close of the first and
beginning of the second week now follows the previous conges-
tive febrile condition, with its still distinct phenomena of excite-
ment. The complete impairment of the mental powers is very
pronounced, while the attacks of delirium are more rarely severe,
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constant, or boisterous. Hebetude, slow and incorrect answers
to questions, drowsiness, coma, and stupor are ahvays more
decidedly prominent. The patient is usually dull of hearing

;

since the feeling of thirst has diminished, the tongue becomes
dry and fissured, the yellow coat becomes browner, crust-like

;

a dusky hue about the mouth and nose is not uncommon ; the

redness of the face diminishes more and more, and in severe

cases the patients have a look of profound prostration, favored by
the rapidly increasing emaciation. The quickened pulse, which

ranges from 110 to 140, becomes small, at times jerking or

dicrotus, in rare instances irregular. The pains in the limbs and
back, so pronounced at the outset, diminish, and at times yield

to involuntary twitcliings. In spite of the somnolence, the

nights are still very much disturbed ; the patients no longer

complain of headache.

In addition to the accelerated respiration due to the fever,

abundant rales are observed in the chest, with tolerable con-

stancy, and the patient is troubled with a frequent dry cough,

accompanied at times by a scanty mucous expectoration. Swal-

lowing is rendered difficult on account of the dryness of the

pharynx ; there is a complete loss of appetite ; the dejections

are either scanty or a slight intestinal catarrh exists ; and the

contents of the intestine and bladder are passed involuntarily

during the profound somnolence. There is now a very high

degree of prostration
;
speech is indistinct, often stammering

;

the look is staring, expressionless ; the impulse and sounds of

the heart are feeble and indistinct. Meteorismus is rare. The

sensitiveness of many such somnolent j)^^tients to firm pressure

permits, at times, the erroneous conclusion of abdominal pain.

On percussion and palpation the spleen is now found to be con-

siderably swollen, and the enlarged lower portion may be at

times found in the left hypochondrium. Probably every ob-

server has noticed the peculiar odor of the patient at the acme

of the disease ; but I have never been able to define it. The

urine is now scanty, opaque, highly colored, has an increased

specific gravity, frequently contains albumen, a small amount

of leucocytes, rarely blood, and, in the severe cases, escapes

involuntarily or is retained.
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It is easily compreliended tliat so serious a condition may

rapidly end in deatli from exhaustion. In very severe cases

death may occur during the first week, even in the first few

days ; the fatal event is most common, however, between the

tenth and seventeenth days, rarely later. In all stages the

coincident complications are to be added to the exhaustion as

causes of death. It is particularly to be remembered that, even

after the crisis has been entirely passed, not a few patients die

from exhaustion or from a complication of the disease.

Fortunately a favorable result is the rule, and death the

exception (on an average fifteen per cent.). In the favorable

abortive cases a diminution of all the symptoms, associated with

a critical defervescence, takes place at the end of the first or

the beginning of the second week. Such is the febricula of the

English authors. Otherwise the average diminution of the fever

occurs from the tenth day to the end of the second week
;

though, in a further series of cases, it may occur during the

early part of the third week, with a decided critical fall. The

temperature, previously high, though often already somewhat

lowered, falls suddenly to the normal, or even lower, during a

single night, or within twenty-four hours, though equally often

it may extend over a period of two days or longer. The

skin becomes cooler and softer, perspires more or less freely
;

the pulse becomes decidedly slower, approaching the normal

rate, and its quality improves ; somnolence and coma often im-

mediately disappear after a refreshing sleep, and the patients,

as they have often enough expressed it to me, awake as from

a long, heavy dream. The crisis is accompanied by the forma-

tion of sediments in the urine, an increase in its quantity, a dis-

appearance of the albumen, and a normal amount of urea and

chlorides, though these changes occur slowly. The eruption

fades and disa^ipears, the cough ceases with or without a mu-
cous expectoration, the tongue cleans, the appetite improves,

and within a few days convalescence is established, which ter-

minates slowly in recovery, though much more quickly than in

typhoid fever, so that the majority of patients are capable of

returning to work within a month or less, unless serious com-
plications retard the convalescence or cause a fatal termination
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later. Even without sucli complications, and after the comple-

tion of the crisis, a slight increase of the evening tempera-

ture is not uncommon, just as the pulse remains increased

for some time.

Gradually the appearance improves, the flabby skin becomes

tense, the pulse fuller, the muscular pains—often grievous during

convalescence—even cease, the hearing returns slowly, the nights

become permanently comfortable
;
apjDetite, digestion, and dejec-

tions become thoroughly normal, and thus the strength returns,

though a long time yet is demanded for the body to completely

recover its weight and the mind its strength. Loss of hair is

not uncommon after an attack of typhus fever. True recur-

rences may take place, though less often than in typhoid fever,

and Ebstein has described several such cases in the Breslau epi-

demic.

The most frequent complications are pneumonia, severe gas-

tric and intestinal catarrhs, and bed-sores
;
gangrene, parotitis,

pleuritis, otitis, and venous thrombosis are rarer.

AT^"ALYSIS OF INDIVIDUAL PHENOMENA.

Range of Temperature.

The results afforded by observations of temperature are

spoken of first, since they unquestionably furnish the best meas-

ure of the severity and progress of the disease. Thermometri-

cally, as in many other respects, typhus fever stands midway
between tjrphoid and relapsing fevers. It is allied to the former

by a rapidly increasing temperature, though increasing more

rapidly and more decidedly
;
further, by a distinct remittent

character to the fever, and a more constant high range of tem-

perature during the first ten to fourteen days. The main points

of distinction are, that the temperature much more rapidly

reaches or exceeds its average maximum of 105.8° ; that the dura-

tion of high fever is a much shorter one ; that early in the second

week abnormal exacerbations or abatements precede the crisis,

and that a distinct critical fall takes place usually in the second
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half of the second week, at times later, which is not the case in

typhoid fever.

The curve of typhus fever is analogous to that of relapsing

fever at the outset, in that both rapidly attain a considerable

height ; in the latter this is greater, often beyond 107.6° ; in addi-

tion, the fall occurs from the fifth to the seventh day, is sooner

completed, is much more decided, and terminates in a tem-

porary freedom from fever, followed later by the intense febrile

relapse. As a whole, however, the range in typhus is .much

more like that of relapsing than of typhoid fever.

I add here, necessarily in brief, the result of my own analyses,

particularly since the otherwise excellent statements of Wun-
derlich, Thierfelder, and Griesinger on this point seem to have

been drawn from an insufficient number of observations, and in

consequence are too narrow in many respects.

1, The Onset and First Four Days.—I have not been able to

measure the temperature on the first day, either in the hospital

or in my practice. Wunderlich ' says : Even in the first evening

the temperature reached from 104° to 104.9°," which agrees with

the fact that I have found it as high as 106.4° in the evening of

the second day, while in the evenings of the third and fourth

days it may often be 105.8° and more, the morning temperature

varying between 103.1° and 104°. This rapid and considerable

increase, however, is in no way constant. Exceptionally, I find on
the third day evening temperatures of 102.2°, 102.9°, and 103.6°,

but this circumstance, however, must not be too favorably
regarded as a means of prognosis, as the first case proved fatal

on the sixteenth day.

2. TTie last Tliree Days of tJie First TTeeAr.—Wunderlich says
of these, that after the temperature has reached its maximum on
the fourth day, the turning-point is attained, and a gradual fall

occurs. Excluding the cases of febricula with an early abate-

ment, I find frequently an evening temperature of 103.1°, 104.9°,

and even here in one-third of all the cases, evening rates of

104.9°-106.7°, but quite exceptionally those from 102.2° to
103.1°. So that, in general, it may be said that the evening tem-

' Das Verhalten der Eigenwarme in Krankheiten. Leipzig 1870. 2. Auflage, p. 330.
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perature is somewliat less during tlie last three days of tlie first

week, but that the diJfference is inconsiderable. Further, it is

of no rare occurence (in one-third of the cases) that the evening

rates are as high as those of the preceding days.

3. Second WeeTc, First Half.—I include here only the first

three days, as the tendency to the critical fall is often distinctly

marked from the eleventh day onward. On the eighth, ninth,

and tenth days I have exceptionally observed temperatures of

102.2° and less, which were of premonitory critical importance.

Evening temperatures from 102.2° to 103.1° are uncommon ; most

frequent are those from 103.1° to 104.9° (nearly two-thirds), all

the more resembling those of the first week, since for the remain-

ing third a higher range, from 104.9° to 105.8°, is observed. In-

deed, on these days I have most frequently observed the maxi-

mum temperature of the entire curve : 106.8°, 107.2°, 107.8° ; at

the same time with these high numbers there is a tendency to

a slight lowering of the temperature during the first three days

of the second week, so that the absolute mean is somewhat

lower than that of the first week.

4. Second Half of the Second Week, lltJi to lUJi Day.—We
have but a relatively small number of observations durmg this

period, as we must exclude from the more numerous cases, soon

to be considered, those in which variations occur preliminary to

the crisis and the critical fall itself. Wliere no crisis takes place

during this time, the evening temperature is somewhat lower

than before, rarely below 102.2°
; in nearl}^- two-thirds of the

cases, between 102.2° and 104° ; in the remaining thu'd between

104° and 105.8°, though much more often below 104.9° than

above. I once found a record of 106.8°. Further, a decided

daily tendency to a somewhat diminished evening temperature

exists at this time.

5. The Third Week.—This is rarely of thermometric import-

ance, as the abatement has now taken place or death has occur-

red. When the crisis occurs late in the week, a gradual fall

precedes, or it rapidly follows a temperature of 104°-104.9°, or

the disease disappears, exceptionally, with a gradual fall by

lysis.

6. Remissions.—In general these are much less constant
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than is usually considered
;
they vary often from one day to

another, yet the usual variation from morning to evening is from

0.9° to 1.8°. But we may find in the same curve variations fi'om

0.3'^ to 1.8°, and from 0.6° to 2.1° ; small abatements which do

not exceed 0.9° in the entire curve are rare. One much more

frequently finds abrupt remissions varying from 0.9° to 2.7° (in

one-fifth of the cases), or to 3.6°, or even to a daily difference of

4.5° (in one-tenth of the cases). The general range is therefore a

moderate one, though more often decidedly than feebly remitting,

with manifold variations in the same observation. Excluding

the stage of abatement, I have only once seen a reversed range.

7. CTianges of Temperature preceding tlie Crisis.—In one-

tenth of the cases I have seen a decided rise of 3.6°, even of 4.5°,

on the day before the abatement. A fall of temperature before

the crisis is more common. On the day before the crisis a fall of

2.7°, 3.6°, even of 4.5° has occurred, so that a previous tem-

perature of 102.2° and 100.4° has fallen to 99.5°, to rise again in

the evening, then to yield permanently to the crisis. In other

cases the abatement is progressive, and shows for several days

a lower rate, morning and evening, than on the previous day.

Apart from the cases in which there is a rise, and the more com-

mon ones in which there is a fall, before the crisis, there exists

quite a number in which no special change precedes the fall in

temperature, and the crisis takes place without being antici

pated, as it were, by the thermometer, and then usually termi-

nates rapidly.

8. Critical Abatement.—I have often called attention to the

fact that the critical day is to be regarded as the most important

period in the crisis, but not as the crisis ; this is a process which
may be terminated in twelve hours, though it generally requii-es

one, two, three, even four days. Excluding the cases of febri-

cula, where the abatement may occur at the end of the first or

at the beginning of the second week, my observations show that

the abatement occurs from the tenth to the twelfth day, inclu-

sive, in two-fifths of the mildest or moderately severe cases
; and

in about the same number of cases, on the thirteenth and four-

teenth days. It occurs much less frequently from the fifteenth

to the eighteenth days.
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The ratio of percentage is as follows •

—

Day. Per cent.

6th— 9th
10th— 12th
13th— 14th

12.3
)

41.9
J-
71.4 per cent.

29.2
)

15th
After the 15th

The crisis nsnally begins in the evening, and has made de-

cided progress by the following morning ; it is of rarer occur-

rence during the day. In one-third of the cases it was completed

within twelve to twenty-four hours ; in three-eighths of the

cases, the relatively greatest number, it was ended in thirty-six

hours. Forty-eight hours were required for the same number
of cases as where twelve hours were required, while a duration

of 60-84 hours and more was exceptional.

The following table gives the percentage :

The amount of the abatement is generally considerable ; it

was exceptionally found to be from 1,8° to 3.6° ; on an average,

however, it varied between 3.6° and 7.2°, less therefore than in re-

lapsing fever, but fully equal to the true critical abatement of

pneumonia.

Though for the most part critical cases terminate in recovery,

I have seen one fatal case with an accidental complication of

embolism of the lungs, and several where death occurred from

collapse or complications, after the crisis was entirely finished.

The temperature falls either to the nomal or below the same,

to 98.6', 97.7°, or even to 96.8° ; I have never seen in typhus a

fall to 95° and less, such as occurs in relapsing fever. On the

Hours. Per cent.

36
48

60— 84

37.5
)

21.0
f

8.0

66.5

1.8°— 3.6° = 12.5 per cent.

3.6°— 5.4° =r 50.0 "

5.4°— 7.2° = 37.5 "
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first evening after the normal point has been reached, the tem-

perature often rises somewhat, to fall below the normal on the

following morning. Where the convalescence is protracted and

complications occur, isolated febrile conditions may be found

after the crisis, though not usually marked
;
they may, however,

be more decided. I have seen but few instances of a true lysis

with a slow and gradual abatement during the third, fourth, and

even fifth weeks. The critical termination forms the general

rule in the favorable cases.

9. Cases Terminating Fatally.—Where this result is rapid,

very high temperatures are observed. If death takes place dur-

ing the second or third week, a high degree of fever is not

uncommon ; but this alone is no criterion, since fatal cases may
occur with moderate fever, just as well as recovery with con-

stant high fever.

Wunderlich states that the rise in temperature during the

agony varies from 2.7° to 6.4°, the average being 8,2°. With
the exception of a single case, in which a fatal pulmonary embol-

ism occurred during convalescence with a temperature of 98.7^,

my own experience confirms Wunderlich' s statement. The
average temperature at the time of death was from 104° to

104.9°, in Wunderlich' s estimate from 107.6° to 109.4°. The mean
increase preceding the agony I found to be 2.7°.

Modifications of the Circulation.

The pulse, on the whole, follows the range of temperature,

rapidly reaching a considerable height (120-130), and rapidly

falling with the defervescence, so that when the temperature is

below the normal the pulse may be at 84.

A complication is suggested when the pulse becomes accele-

rated after the fall of temperature, particularly when the patient

is in bed and quiet ; such an acceleration may be far more pro-

nounced than the rise of the temperature, whereas the reverse

occurs before the decrease of temperature.

It is difficult to explain why the almost constant duplication
of the pulse in typhoid fever so exceptionally occurs in typhus,
even at its acme. It seems probable that it is connected with the
relatively more decided cardiac weakness, which also beo-ins
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much earlier ; in fact, not a few patients die from fatty degenera

tion of the heart durmg the second week, that is, at the acme of

the disease, previous to the defervescence.

When tiie sounds of the heart, particularly the first, are

feeble, the pulse is very rapid, small, almost thready, and the

strongest stimulants are necessary to bridge over this dangerous

condition. From an anatomical point of view this effect of acute

fatty degeneration of the heart in fever is not remarkable, since

similar alterations of the liver and kidneys occur, though there-

by merely slight disturbances of function result, and gradually

a complete return to the normal condition takes place. The
heart' s action being enfeebled, blood is forced into the arteries

Tinder a reduced pressure ; it consequently returns more slowly

and with greater difficulty to the heart through the veins ; hence

the frequent lividity of the face, hands, and feet, and, in severe

cases, the formation of clots, which may lead to thrombosis of the

great veins of the thigh, with swelling of the entire leg. As a

rare result, we may have, from stoppage of an artery, gangrene,

dry or moist, of a foot, leg, fingers, or hand, under which cir-

cumstances it sometimes happens that, besides local clot-forma-

tion, small clots may form in the feebly acting heart, and thence

be transported as emboli to the larger arteries, obstructing them

and producing gangrene.

The absence of pulsation in the radial artery, often existing

for days, and to which Stokes called attention, is thus explained

by the obstruction of middle-sized arteries, which have anasto-

moses, however, of sufficient size to permit the establishment of

a compensatory ckculation.

Alterations of the SMn.

I have already described the chief characteristics of the erup-

tion ; but I must again protest against its possessing any specific

character. Both in Zurich and Breslau, I have seen a series of

cases of typhoid fever in which the spots, though not very

numerous, were scattered over the extremities. These spots,

furthermore, do not entirely disappear on pressure in the latei
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Stages of typlioid fever. Hence, there is no essential distinc-

tion in this particular. The following rules, however, are to be

borne in mind : The eruption of typhus fever is much more con-

stant, in general much larger and more extended, is more likely

to occur on the extremities and face, is of shorter duration, and

is more prone to become petechial than in typhoid fever. In a

word, in typhoid the eruption is a secondary matter ;
in typhus

it is a much more prominent affair, though by no means the

main feature, as in the true infectious exanthemata—measles,

scarlet fever, and small-pox.

In typhus fever the eruption is a very important event in the

infection, being present upon the body at the time when the

entire organism is very thoroughly diseased ;
while in the ex-

anthemata the disease reaches its acme with the appearance of

the eruption^ or at that time the intensity of the fever may even

diminish.

But little weight is to be attached to the more or less flat or

papular character of the spots. It is an interesting fact that,

wliile the exanthematous diseases generally pursue an abortive

course, when the eruption is wanting, the rare cases of typhus

fever, which have no eruption, have proved, in my experience,

to be very serious, in several instances terminating fatally.

The more or less distinct occurrence of the eruption among
children must be subject to variations. Griesinger regards it as

slight, often to be found as a mere trace. I, on the contrary,

have shown several children to the students, where the extent of

the eruption was as great as in measles. The general statement

is made that the rash appears on an average from the fourth to

the sixth day. In the Breslau epidemic I saw it commencing
particularly often on the sixth and seventh days. Where only

a slight degree of hemorrhage occurs from individual spots, the

eruption disappears with or immediately after the deferves

cence ; if the transformation into petechise is more extended and

marked (true petechial typhus), these petechise persist for many
days after the crisis, unless death occurs, which is very frequent

when the hemorrhagic character of the spots is marked. In

such cases small ecchymoses are usually found in the mucous
membranes and subserous areolar tissue. I cannot by any
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means accept tlie statemeut made by Griesiuger, that tlie milder

the case in general, the less the rash; the more abundant the

rash, the more severe the disease (op. cit. p. 135). I have not

been able to observe such a constant correlation between these

two, any more than between the rash and the severity of the

fever.

There may be, independently of the eruption, other changes

in the skin, such as large or small hemorrhages, ecchymotic

streaks or blotches, generally due to pressure.

I have never seen erysipelas in my wards, though it has fre-

quently been obsen^ed in the typhus wards of All- Saints' Hos-

pital, and I agree with Griesinger in considering it as due to

the influence of the hospital. Miliaria occurs often after profuse

sweating, especially at the time of the crisis. On the other

hand, I have found herpes of the lips to be very exceptional,

though, according to Barrallier, it was of relatively frequent

occurrence among the French patients during the Crimean War.

Desquamation is not rare after the eruption, but is generally

trivial.

Distitrhances of tlie Digestivie System.

The affection of the digestive organs is for the most part

influenced by the severity of the fever, and consists rather of

disturbances of function, or of catarrhal conditions of the

pharynx, stomach, and intestinal canal. Severe diphtheritic

complications in the pharynx, at times of a destructive, almost

gangrenous character, occur sometimes in typhus wards, particu-

larly where many cases are crowded together in confined spaces
;

they are relatively rare, however, in well-ventilated wards,

where typhus patients are mixed with others. Otherwise diffi-

culty in swallowing is either the result of extreme dryness, or,

exceptionally, may be spasmodic, or due to paralysis.

Diarrhoea is absent in many epidemics, in others frequent, as

in Breslau, and among the Irish emigrants in North America,

and usually occirs early in the disease, ceasing after a few days

or at the period of defervescence. The stools are usually not so

watery as in typhoid fever, though they may occasionally very



LEBERT.—TYPHUS FEVER. 329

closely resemble tliem. "When there is no diarrhoea, there may

be a decided tendency to constipation among some, while among

others the bowels are regular. Involuntary dejections occur

only in very severe cases. Such generally prove fatal. In con-

tradistinction to typhoid fever, meteorism and pain in the ileo-

csecal region are generally absent.

Diphtheritic inflammation of the colon may occur as a rare

secondary disease. It seemed to me very remarkable that Grie-

singer should state that the splenic enlargement is absent in

many epidemics, as -t'ound, for instance by Oesterlen, in the epi-

demic at Dorpat. An acute splenic enlargement may be re-

garded as the rule. It is found in about three-fourths of the

autopsies, and is associated with a marked degree of softening,

etc. ; the spleen has even been found ruptured (Horn), though

this is of very rare occurrence. The absence of enlargement in

one-fourth of the cases, even when death occurs before the end of

the second week, or during the beginning of the thu'd, proves that

this lesion is not so essential to typhus as to typhoid fever.

But that the splenic enlargement should be absent in entii-e epi-

demics is, to say the least, very remarkable.

Disturbances of the Respiratory System.

I have found almost constantly affections of the organs of res-

piration similar to those occurring in tj^phoid fever, though less

in degree. Bronchitis usually occurs during the first week ; the

cough is slight, there is little or no expectoration, no difficulty

of respiration, and one hears merely isolated, rather sibilant

rales. During the second week the bronchitis may become dif-

fused, terminate in bronchiolitis, connected with atelectasis, and
the condensation, without infiltration, of larger portions of the

lungs. In such cases the symptoms are very decided, and may
even predominate, so that one might speak of a bronchial typhus.

Indeed I have seen cases of extensive purulent broncliitis where
the eruption was absent, and where the diagnosis was established

merely by the range of temperature and the increasing enlarge-

ment of the spleen. A considerable number of the fatal cases owe
their unfavorable course to a bronchiolitis, broncho-pneumonia, or
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diffuse pneumonia, wliile extensive pleurisy and gangrene of the

Inngs are rare ; tuberculosis rarely comj)licates typhus fever. Of

lar^aigeal affections I have seen only, though repeatedly, simple

catarrh, accom2)anied by hoarseness. In many epidemics a diph-

theritic croup has often been observed. Ulceration of the larynx

is rare, decidedly more so than in typhoid fever.

Alterations of the Urine.

The changes in the urine are like those of the other forms of

continued fevers ; albuminuria also is equally common. The

formation of copious sediments at the period of defervescence

is not unusual, though not constant. After the defervescence

the albumen often disappears. Suddenly, during the height

of the fever, Jenner, Finger, and Griesinger have often seen a

copious flow of normally colored, even pale urine. In very

severe cases the urine escapes involuntarily or is retained. I

have never observed uraemia, though I have paid due attention

to this point. During the convalescence of typhoid fever there

often occurs an irritation of the neck of the bladder, with fre-

quent painful evacuations of urine, in which is a muco-puru-

lent sediment ; but I have rarely seen such a condition in typhus

fever.

Affections of the Nervous System.

In febricula and in the milder cases the nervous system is but

slightly affected ; but on the average typhus produces earlier,

and, more decidedly than typhoid fever, great prostration of the

strength, subjective sensations of extreme debility, indistinct

speech, twitchings of the limbs, and protruded tongue, together

with every transition from dulness to drowsiness, sleep, stupor,

and coma. Deliiium is usually of a mild type, only at times

violent and wild, and occurs during the first few days in severe

cases, and is then constant ;
generally, however, it first occurs in

the night, then more or less often during the day, but finally the

comatose and other evidences of prostration, the position in bed,
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tlie collapsed visage, the dull, lack-lustre look, the pale wi'etched

appearance, reach their highest degree when coUapse ushers in

death. Curiously contrasted with the somnolent condition,^ espe-

cially durmg the second week, and by no means rare, is the

decided hypercesthesia of the entire surface of the body. The

headache is as marl£ed as in typhoid fever, and ceases after a

few days, while the pains in the back and limbs during the first

few days of the disease are much more pronounced and severe

than in typhoid fever. Griesinger rightly attributes the deafness

to catarrh of the outer and middle ear (perhaps rather the latter).

Spasms and convulsions are rare, though they are apparently

more common in many epidemics, and may be caused by uraemia

where nephritis exists as a complication.

COMPLICATIONS AND SECONDARY PROCESSES.

These are manifold, and vary according to the epidemic.

"Whereas I have seen jaundice exceptionally and then slight in

other epidemics, it seems to have been frequent and so intense

that Griesinger was thereby reminded of bilious typhoid fever.

On several occasions I have seen enlargement and suppuration of

the parotid gland, and I consider this complication as a very dan-

gerous one ; nevertheless I have often seen a successful termina-

tion, since I have treated all the abscesses and suppuration pro-

cesses in my wards according to the method of Lister. Parotitis

occurs early in many epidemics, likewise often, even in twenty

per cent, of the cases (Schilhng, New York, 1852). In the Breslau

hospital I have often seen consecutive furunculosis and multiple

abscesses, and, as I have already mentioned, gangrene occurred

during this epidemic in different parts of the body, not only as

the ordinary gangrenous bed-sore, but also as dry gangrene of the

lower extremities, and in one of my cases as gangrene of the

lungs. Severe secondary diseases are rare in general ; I have
never met with sudden death at the acme of the disease ; and but
once only after the defervescence, then from pulmonary embo-
lism. Local or general paralysis, otorrhoea, and mental feeble-

ness are of rare occurrence.
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DURATION AND PROGRESS.

A few remarks are now in place concerning the duration of

the cases ending favorably, and the mortality. As we have

already seen, febricula may end in permanent improvement at

the close of the first or at the beginning of the second week. The
duration of the milder cases averages from one and a half to

two weeks, most often from two to three weeks, though it may
be prolonged to four, jfive, and six weeks by complications and
relapses. In general, convalescence may be regarded as demand-

ing an equal amount of time as the disease, so that an interval of

four to six weeks is required before the patient is able to resume

work. In the Breslau epidemic the mean number of days spent

in the hospital was 32.15, and varied generally between four and

five weeks. The patients recovering from typhus are usually less

emaciated than typhoid patients in a similar situation ; hence the

abilit}^ to return sooner to work. I have seen, exceptional!}^, the

duration of the disease prolonged to five or six weeks, not merely

by complications but also by protracted convalescence of a slight

febrile character. Women usually remained longer in the hos-

pital than men, the average rate being between 31.69 and 33 days.

The influence of age was a decided one. For the first five years

the average number of days in the hospital was 44.7 ; from five to

ten years, 31 ; from ten to forty years, between 35 and 38 days

;

after the age of forty the average was below four weeks. The

abortive cases, 11 per cent., are excluded from the series. While

the epidemic was increasing, and when at its height, the mean

duration was longer than during the close.

MORTALITY.

In very severe cases, and then exceptionally, I have seen death

occurring on the third day, and cases are known where death has

taken place even earlier ;
otherwise death before the end of the

'first week is exceptional. It generally occurs during the second

or third week. The mortality varied extremely in the different

epidemics ; in the Yalais epidemic of 1839 I reckoned it at 6

to 7 per cent. ; a stiU lower rate of mortality exists in certain
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epidemics. According to Griesinger the mean mortality varies

between 15 and 20 per cent. During the Breslau epidemic of

1868-69 it was 15.13 per cent., rather more than one-seventh
;
the

greater number was composed of males, even making allowance

for the fact that males are more often attacked than females.

Here, too, age was of great importance. From chiklhood to the

fifteenth year, inclusive, representing 15.2 per cent, of all the

cases, we find a mortality of only 2.7 per cent, of the total.

From fifteen to twenty years the number of cases was 16.1 per

cent., the mortality 3.16 per cent. It is thus to be seen that the

mortality in childhood and early youth was relatively small.

From twenty to thirty years the number of cases formed 22.8 per

cent., the mortality 15 per cent ; between thirty and forty years,

23 per cent, of the patients, 26 per cent, of the deaths. The

mortality now exceeds the percentage of cases. Between forty

and fifty years, the number of the cases was 13.4 per cent., the

mortality 24.1 per cent. ; while between fifty and sixty years,

with only 7.4 per cent, of the cases, we find 20 per cent, of the

total death-rate ; the disease therefore became the more fatal

W'ith increasing age. I refer you to Griesinger for a statement

of the high degree of mortality in certain epidemics, from 30 to

60 per cent, and more, and will simply call attention to the fol-

lowing extract from Murchison, who has proven for typhus fever

what I have shown to be true of typhoid fever and pneumonia,

that different years furnish marked variations in the death-rate,

even in the same hospital and with the same treatment. Accord-

ing to Murchison, during fourteen and a half years at the Lon-

don Fever Hospital, the mortality from typhus was 20.89 per

cent., and excluding the cases dying within the first twenty-

four hours, it was 19.56 per cent.; in 1851 it fell to 8.8 ; in 1850

it rose to 60 per cent. Out of 18,292 cases, from the different

hospitals of London, Glasgow, and Edinburgh, there were 3,525

deaths, a mortality of 18.78 per cent.

PATHOLOGICAL ANATOMY.

When the patients die early in the disease their bodies are

usually well nourished, while from the end of the second week
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onward tliey are emaciated. Post-mortem rigidity is usually

of short duration, and decomiDosition is rapid. Bed-sores are

observed in relatively few cases
;
dry gangrene of the extremities

is also rare. The muscles are usually brownish-red and dry, pre-

senting an iniiltration of fine granules in the primitive fibres

when death has taken place in the third or fourth week. The
mucous membrane of the digestive tract shows no characteristic

appearances, with the exception of the evidence of a slight

degree of catarrh. Though in this respect there is a marked dif-

ference from typhoid fever, it is, nevertheless, not unusual to find

the glands of the small intestine moderately swollen
;
indeed, in

rare cases, and there were such in the Breslau epidemic, the soli-

tary glands, as well as Peyer' s patches, were the seat of small iso-

lated superficial ulcers, usuallj?-, too, in the vicinity of the ileo-

csecal valve. It is likewise not unusual to observe a swelling of

the mesenteric glands, though without the medullary infiltration.

Enlargement of the spleen, with decided softening, is the rule,

though not without exceptions, since even among those who died

up to the beginning of the third week, it was wanting in more

than one-fourth of the cases. The softening is j)articularly

marked during the first and second weeks, in the one series of

cases, there being no distinction of structure ; in the other, the

Malpighian follicles are distinct and enlarged. Extravasations

of blood into the tissue of the spleen are not uncommon, though

more common when death occurs late. The liver shows nothing

characteristic, at times only it is moderately swollen ; but dissemi-

nated patches of fatty degeneration, with obscurity of structure

and outline, are so common as to be regarded as belonging, to a

certain extent, to the course of the disease. The same is true of

the kidneys, whose cortex is early swollen, oj)aque, and more or

less fatty, according to the duration of the disease. This ten-

dency to cloudy swelling and granular fatty degeneration, which

we have already recognized in the liver, muscles, and kidneys,

also occurs in the heart, often after a protracted duration of the

disease ; its walls are then flaccid, of a brownish-j^ellow color,

and with the microscope the fat granules are distinctly recog-

nized. There is usually a considerable amount of serum in the

pericardium. The blood found in the heart and larger veins usu-
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ally forms a black, pultaceous, soft clot, in wliicli there is but

little distiiK tly coagulated fibrine.

Thrombi are often found firmly adherent to the walls of the

large veins of the thigh, and rarely as emboli in the arteries of the

extremities. Despite the evident participation of the brain and

nervous system in the disease, they present nothing characteristic

anatomically
;
early there is injection of the membranes and cere-

bral substance, later, rather a diminished amount of blood, and

an accumulation of serum between the membranes and in the

ventricles. Eccliymoses are not uncommon in the serous and

mucous membranes.
.
Secondary diphtheritis of the pharynx and

upper part of the respiratory tract, also ulcers of the larynx, are

among the rarer complications. The mucous membrane of the

trachea and bronchi is very often injected and covered with mu-
cus, and anatomical evidence is found of inflammation of the

larger and smallest bronchi, isolated or diffused, their contents

varying from mucus to a thick pus. Patches of atelectasis are

found as a result of the bronchiolitis and broncho-pneumonia, such

being in part inflamed and infiltrated, or we find diffused cou'

densed portions without infiltration ; true pneumonia may like •

wise be present as a diffused infiltration of one or more lobes.

In individual cases these inflamed portions may be undergo-

ing a gangrenous destruction. When pleuris}^ is present we
usually find the fibrinous, rarely the exudative form, and then

exudation is scanty. The bronchial glands are swollen at times.

There are, therefore, no characteristic and pathognomonic
changes in typhus fever. The peculiar typhus material accepted

by many authors I have never been able to find. Anatomically,

we have rather to deal with the results of an extremely febrile

infection, with nutritive disturbances, a tendency to fatty degen-

eration in many organs, a frequent enlargement of the spleen,,

and a tolerably constant and complete affection of the respira-

tory organs. There is no organ, however, which is the peculiar

and principal place of deposition for the disease.

DIAGNOSIS.

Although there is no distinctive anatomical characteristic of

typhus fever, the clinical features are in general very striking.
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The eraption is distinguished hj its j)rofusion and extent over

the trunk and extremities, and might be mistaken for that of

measles were it not that an intensely febrile and distinctly

typhous affection precedes its appearance some four or five days.

Further, it is of longer duration in general, is not papular, and

shows an early tendency to the escape of blood-coloring matter,

so that the spots no longer fade on pressure. The rapid enlarge-

ment of the spleen is also characteristic, and the bronchial

catarrh is very different from that of measles, where a trouble-

some cough is of early occurrence ; while the bronchitis of typhus

fever is at the outset of trifling inconvenience. The early and

decided prostration, with the tendency to drowsiness and stupor,

is likewise characteristic. Wliere the diarrhoea is marked, and

the course prolonged, this disease may be confounded with

typhoid fever. The diagnosis of typhus fever is usually con-

firmed by the abundance and extent of the eruption, by the

more rapid increase of the fever, the speedier occurrence of its

acme, and the decided tendency to a critical defervescence in the

last days of the second week, conditions which are absent in

typhoid fever. Then, too, the ileo-csecal pain, the meteorism,

and the peculiar liquid stools are characteristic of typhoid fever.

Although exceptional cases with a protracted course may occur,

cases in which a certain resemblance to both diseases may exist,

yet a decided and fundamental difference must be still insisted

upon, one which makes two separate diseases of typhus and

typhoid fever.

PEOGisrosis.

According to what has been hitherto said, the prognosis of

typhus fever may thus be stated : About six-sevenths of the

cases are likely to recover. This statement of course must vary

for individual epidemics occurring at different periods, as in the

favorable ones scarcely a tenth, twelfth, or thirteenth of the cases

die, while in the severe epidemics from one-fifth to one-half die.

Even a still greater number of the cases may die
;
luckily such

severe epidemics are by far more rare than the mild ones. I attach

great weight to the mean rate of mortalit}^—fifteen per cent.—

because tliis is the result of numerous comparisons, and rather



LEBEKT.—TYPHUS FEVER. 337

curiously correspouds with the mean for all my observations in

pneumonia and typhoid fever. All the competent English ob-

servers agree with my results obtained in the Breslau epidemic,

where the prognosis was found to be decidedly favorable in

childhood and early youth, relatively favorable up to the age of

tlm-ty years, but becoming progressively more unfavorable after-

wards from decade to decade ; the mean mortality is exceeded

between thirty and forty years (according to my statistics being

more than one-fourth), while it becomes almost one-half between

jfifty and sixty years. Older people generally die from pulmo-

nary complications. The strong and healthy overcome the disease

better than the sickly and feeble. A regular course, even with

high fever at the outset, is not unfavorable. Severe alfections of

the nervous system, delirium in the first few days, alternating

with stupor, a dark-red eruption, petechise, a small irregular

pulse, involuntary evacuations, or theu' retention, are unfavor-

able symptoms when observed early in the disease. The most

serious of the different complications are broncho-pneumonia,

diffuse pneumonia, and parotitis. Although unexpected intes-

tinal symptoms of evil prognosis are not to be feared in typhus

fever, such as intestinal hemorrhage and perforation, yet it must
be borne in mind, and remembered in giving the prognosis, that

cases which are apparently following a favorable course may
rax)idly turn out badly, the reverse being also true that patients

who are very much reduced may still unexpectedly recover.

Both conditions are exceptional, however, and the experienced

physician will generally know how to discriminate, even early,

between those cases in which the prognosis is grave and those

in which it is favorable,

TREATMENT.

First of all, preventive measures are of importance. Medical
skill is unable to prevent the first importation. Much can be
accomplished by improved hygienic conditions in those regions

and cities infected with typhus, such as introducing the neces-

sary hygienic improvements in those parts of the city where the
poor, du'ty, and neglected are aggregated together

;
overcrowding,
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foul air, dampness, etc., deserving special attention. This is

important in prisons also, where, since the improvement in

hygiene, typhus and dysentery have become very much dimin-

ished. It is also of consequence to improve the quality of the

drinking-water by good aquediicts. It is of the utmost proba-

bility that in those places where the disease is endemic the

germs of typhus readily accumulate in the stagnant ground-

water, and thence readily pass into the air and drinking-water.

Posen is one of those places where typhus is of frequent occur-

rence, and this disease seems to have become much more rare

there since the improvement in the distribution of water. Mili-

tary hygiene is of no less importance. During the Crimean war

the English army instituted a much more vigorous police inspec-

tion of the camp than the French, and suffered much less from

typhus.

As in all epidemics of contagious diseases, the first cases are

to be watched with especial care, and to be isolated, if possible,

by placing the patients, previously washed and cleansed, in sepa-

rate hospital wards ; while their clothes and effects are to be

disinfected by hot air and by sulphurous acid, or the fumes of

sulphur developed from the combustion of brimstone.

It is advisable, when possible, to close the infected buildings,

to destroy the parasitic germs in them by means of prolonged

fumigation with sulphur, to see that they remain open for some

time for the purposes of thorough ventilation, and then to white-

wash them. Before the patients leave the hospital they are to be

bathed, and their effects to be again disinfected. If the patients

must be treated at home—as is the case with the wealthy—use-

less visits and contagion should be prevented by putting a

placard announcing the presence of typhus fever upon the out-

side of the house, and not, as usually happens, inside.

In the late epidemic I found it to be an excellent plan, even

during the severest cold of winter, to keep the windows open

during part of the day and night ; the patients bear it well dur-

ing the fever, though they are very sensitive to cold after the

defervescence. Wearing apparel and bedclothes are to be dis-

infected by heat and sulphur fumes, the stuffing of mattresses

and other cheap articles are to be burned. Chlorine is a good



LEBERT.—TYPHUS FEVER. 380

deodorizer, but is much less likely to destroy the infectious

germs than the fumes of sulphur and sulphurous acid. All the

rooms, both chambers and others, are to be first thoroughly

fumigated with sulphur and then to be scrupulously ventilated.

When tlie epidemics occur during the summer, treatment in iso-

lated tents and barracks, as in camps, is to be preferred to that

in hospitals ; when typhus fever prevails among soldiers they

should not be quartered in the houses of citizens. Absolute

cleanliness is to be insisted upon, both with regard to the bed,

the body, and the excretions of the patient.

The treatment of the patient is at the best expectant, as in

typhoid fever and acute diseases generally, and once more I

insist upon the most careful and thorough ventilation, for cold is

much less to be feared than bad air. Quiet is to be maintained.

As the nursing is exhaustive, experienced nurses should be

obtained. Cool drinks ui abundance, water, lemonade, carbonic

acid water, particularly that which has been made with distilled

water, and every three hours I give milk, brotli, or small quanti-

ties of weak soup. Cold sponging is rather pleasant than useful.

Cold baths at about 65°Fahr. may be repeated day and night as

often as the temperature rises above 102.2° Fahr. ; these are not

only well borne, but meet with no opposition from the patient as

soon as a few have been taken.

Great relief is thus obtained in the severe cases with high

fever, and a more favorable result is induced ; the patients sleep

better, and the thoracic and intestinal symptoms are usually not

aggravated. At the same time, the question of the general

utility of cold baths in typhus fever cannot be decided, owing to

insufficient material.

It seems probable, from the decidedly favorable results of cold

baths in typhoid fever, that this method will become universally

adopted in typhus fever. Cold baths or bags of ice applied to

the head are usef al in headache. Drugs, as such, are unneces-

sary, but I give them chiefly to satisfy the patients and their

friends. I am in the habit of prescribing the dilute phosphoric
acid, from a drachm to a drachm and a half, mixed in four
ounces of water, and one ounce of raspberry syrup, of which
mixture a tablespoonful is to be taken every two hours.
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Cold water injections readily relieve constipation. Wliere the

strength rapidly fails, stimulants and excitants are to be earlier

employed, and more freely than in typhoid fever. Best of all is

good old wine, to be given three or four times daily in doses of

one or several tablespoonfuls. Ethereal mixtures, ammonium
carbonate, water of ammonia with alcohol and oil of anise,

camphor, musk, in substance or tincture, are to be used as in

typhoid fever. Where there is extreme restlessness, a warm
bath often proves efficacious, either alone or followed by a cold

douche.

Large doses of quinine, fifteen to thirty grains, are to be

employed only when the fever is very intense, and cold baths

cannot be used. Where the thoracic symptoms are marked, an

infusion of ipecacuanha with water of ammonia, alcohol, and

oil of anise may be given. Small doses of opium or morphine

may be prescribed for the exhausting wakefulness during con-

valescence. When the improvement has fairly begun, a more

nourishing diet should gradually be attained, but care should

be taken against any loading of the stomach or error in diet.

It must also be seen to that the patients do not return to

their employment or work before their strength is thoroughly

restored.



CHOLERA.

Cholera is a disease wMch is in lighter form sporadic, in

graver specific, and usually epidemic. It is characterized—after

frequent prodromal diarrhoea—by the discharge from the stom-

ach and bowels of a copious, colorless, rice-water fluid
;
by

severe cramps, anuria, coldness and subsequent restoration of

heat, with either a swiftly fatal termination during the attack or

in the algid state, or a speedy recovery after previous albumi-

nuria. When the disease is somewhat more protracted in dura-

tion, it frequently assumes the typhoid form, which may then

prove fatal, or may lead to recovery through a tedious convales-

cence.

It is of the highest importance to describe separately the

sporadic form, the Cholera nostras, which occurs everywhere and
at all times, and the ejDidemic, so-called Asiatic, Indian, or

Oriental Cholera. The two affections are certainly not identical,

though they have much in common. We shall indeed see, later,

that the cholerine prevalent during an outbreak of epidemic

cholera is not identical with sporadic cholera, though the resem-

blance between the two is often so striking, that they may not
always be differentiated by the symptoms of each.

I. CHOLERA NOSTRAS, EUROP^A.

(Cholera Morbus.)

SHORT HISTORICAL COMMENTS.

We prefer the term cholera nostras, or Europ?ea, to that of
sporadic cholera, because this disease, for centuries so well
known in Europe, may occur as an epidemic, while the Indian
cholera, on the other hand—this dread though long since accli-
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mated guest amongst us—occurs often, fortunately, in only spo-

radic form in places wliere it lias been carried. The term chol-

erine, moreover, which is often used to denote cholera nostras,

has nothing characteristic in it, as there is a perfectly similar

form of Indian cholera, which, when it occurs as an epidemic,

cannot always be separated from it. Among the older writ-

ers, we often find cholera nostras called Passio Cholerica or

Cliolerrliagia. The old name cholera itself shows that this

aifection should not be mistaken for the Asiatic disease
;
for,

etymologically, cholera means bile-flow, and it is just the bile

which is absent in the colorless rice-water stools of Asiatic chol-

era. The form of the disease now under consideration is said

(Ozanam
'
) to have been mentioned in the Old Testament in

Zechariah and Ecclesiastes. Hippocrates, Celsus, and Cselius

Aurelianus speak of it, and Aretffius describes it excellently,

especially the manner and nature of the discharges from the

stomach and bowels, as well as its repeated occurrence in sum-

mer and its greater frequency among young people and chil-

dren. Diogenes the cynic is said to have died of it after a fit of

indigestion produced by eating raw cow' s feet—a melancholy end

to the philosophical dweller in a tub. It is only as late as the

sixteenth century, however, that we begin to find mention of

epidemics of this disease. An epidemic in the year 1548, de-

scribed by Forestus ' deserves particular mention. Riverius, also,

mentions a cholera epidemic as having prevailed in 1645, previous

to the plague. Sydenham notices the London epidemic in 1669-

1672. But other diseases, characterized by constipation and

severe abdominal pains, seem to have been confounded here with

cholera. It seems to me, indeed, that several of the diseases con-

sidered as cholera epidemics in the eighteenth century, as well as

the pestilence described under the name Trousse-galant, do not

belong to cholera nostras, but rather to forms of epidemic colic

with vomiting, and I have often susi^ected that the diseases

showing so much resemblance to lead colic may have been due

to the habit, in former times, of sophisticating so many drinks

' Ozanam, Histoire medicale des maladies 6pidcmiques. Paris et Lyon, 1825.

« Obs. med. XVIIL
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with sugar of lead. Our more recent literature, finally, contains

numerous references to epidemics of cholera infantum, with one

of which, in the Franche-Comte, in the year 1852, I am weU

acquainted.

European cholera consists of suddenly occurring violent vomit-

ing and diarrhoea, with great distress and anxiety. These symp-

toms cease quickly, as a rule, but they may run on to a fatal

termination in some cases, with manifestations closely similar to

the Indian disease.

ETIOLOGY.

Cholera nostras, as a rule, is a disease which belongs to the

last part of the summer. It often begins in July, but it is by far

the most frequent in August and September. Now it is observed

in only isolated cases, again there is a greater number of cases in

a short time, and again it occurs as an epidemic of wide extent.

Hot seasons show such cases oftener than cool, but what especi-

ally predisposes to it is changeable weather : hot weather with

dampness alternating with cooler weather, and cool nights after

excessively warm days. It is more frequent and more fatal in

the southern countries of Europe than in the northern or temper-

ate climates. It may originate alone, therefore, from colds ; but

as a rule it is more closely connected with imprudences in diet

and disturbances of digestion. A most frequent cause is the

ingestion of drink too abundantly or too frequentl}^—especially

of bad drinking-water—after intense or long-continued thirst.

Overloading the stomach with all kinds of food, especially with

large quantities of indigestible, succulent vegetables, unripe

fruits, fermented liquors of bad quality, meat in commencing
putrefaction, or the ingestion of cold fluids in great abundance
during perspiration or violent mental disturbances, when the

stomach is only moderately filled—all act as predisposing

causes.

When we remember that fluid and solid ingesta act far more
injuriously according to quality than quantity, the question

arises whether there is not a septic element at work as a caus-

ative agent of great importance, and whether the chief difference
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between cliolera nostras and Indica does not consist in the fact

that our cholera depends more upon the parasites of common
decomposition or putrefaction, while the Indian form is due to

a foreign, specific, orighially imported, but now accUmated germ,

which always produces the same specific form of the disease.

That cholera nostras does stand in connection with the products

of decomposition and septic elements, and that even putrid exha-

lations may excite it, is proven by the well-known and often-

quoted example of Searle, ' who relates that after an alley, filled

with mud and refuse, had been cleaned and the exceedingly

offensive exhalations had filled the garden, twenty out of thii-ty

children in a London school took sick with cholera nostras, and

two of the children died. It is a pertinent question here, how-

ever, whether soil infiltration and infection of the drinking-water

did not contribute to produce the disease. The drinking-water

was also accused in a remarkable epidemic observed during the

winter season by Levier " in Berne. Youth and middle age and

the male sex are most disposed to the disease, though it may
occur at all periods of life. Weak stomachs and frequent intes-

tinal catarrhs increase the predisposition.

SYMPTOMATOLOGY.

The inception of the disease is often sudden, especially in the

night, yet disturbances of digestion may pre-exist for one or two

days. There is loss of appetite, hebetude, malaise, even pain in

the stomach, with general discomfort and feeling of anxiety.

Soon now there is nausea, eructation, and violent vomiting. At
first the food in the stomach is ejected, then the vomited matter

is a watery mucus, colored yellow, green, or brown, with more

or less bile, sometimes of burning, of sour or bitter taste. Often

diarrhoea occurs first, and remains alone without any vomiting

;

then follow violent pains in the bowels and copious alvine dis-

charges, at first of the contents of the intestine, afterwards of

a fluid of dark, rather brownish color. The vomiting and the

' London Medical Gazette, 1829. Vol. IV. p. 375.

« Schweiz. Zeitsohr. f. Heilk. III. 1. 1864. p. 140.
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diarrhoea may follow each other swiftly and violently
;
they

may alternate with each other or exist simultaneously. The

least quantity of fluid ingested causes vomiting. The number

of the discharges is at first from three to five or even as many as

ten or twelve in the first hour
;
they may, however, be fewer, or

in the worse cases more numerous. The whole abdomen is very

sensitive to pressure ; and colic pains occur spontaneously from

time to time. Many patients complain of a most tormenting

pra3cordial anxiety. Some are tortured by more or less vio-

lent efforts of hiccough. Immediately after the discharges there

is some slight relief ; but the tongue is coated, the thirst in-

tense, the taste bad. The general condition suffers from the

frequently repeated, numerous, and copious discharges ;
the face

becomes pale, the features express weakness and suffering, the

pulse is quickened and weak. Cramps in the calves, the feet,

and muscles of the abdomen torture the patient extremely. In

the worse cases the debility rapidly increases, the pulse becomes

frequent, small, and thready, the voice weak and almost inar-

ticulate, the breathing quick, the skin cold and clammy ; the

secretion of urine is scant, or even suppressed.

Head symptoms, even headache, are lacking. Should the dis-

ease take on a bad turn, there is great anxiety and depression.

The almost uninterrupted discharges are finally involuntary,

the cramps scarcely cease entii-ely, and are occasionally attended

with convulsions, the features fall, the eyes sink, the cheeks

become hollow, and thus death follows by speedy collapse.

Should the disease take a favorable turn, the discharges dimin-

ish quickly in violence and frequency. The desire to vomit

gives way, and only at longer and longer intervals is there a

fluid stool. Not unfrequently a profuse sweat breaks out, and

the patient enjoys some hours of refreshing sleep. But there

is still great weakness for several days, and it is only slowly

that the former condition of health is restored. Any real fever

shows itself only exceptionally and transitoril}^, during the

whole course of the disease. Colorless rice-water discharges

from the stomach and bowels belong to the rarer manifestations.

I have seen such discharges, however, most positively, in spora-

dic cases of cholera outside of the period of any epidemic. The
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stomach and intestines remain for a long time very impression-

able, and disturbances of digestion and diarrhoea occur on the

slightest provocation.

The so-called cholera infantum has the same symptomatology,

modified only by the difference of age.

PATHOLOGICAL ANATOMY.

Nothing at all characteristic can be found in adults in cases

of unfortunate termination. The mucous membrane of the stom-

ach and upper part of the intestinal canal is reddened, it is true,

but there is no softening, no swelling, no thinning of this mem-
brane. It is only in very small children that we observe almost

constantly softening of the gastric mucous membrane, so that

Rilliet and Barthez consider this stomach softening of small

children as characteristic of cholera infantum
;
yet they, too,

declare that the mucous membrane of the stomach alone, or that

of the small intestine, may be softened with or without greater

development of the follicles, and that such softening and follicu-

lar swelling, on the other hand, may be entirely absent.

DIAGNOSIS.

This disease may be mistaken for simple common indigestion

;

yet in this case we have, on the one hand, a definite cause as

evidence, and the diarrhoea, on the other, is much less frequent.

Cholerine often shows a great resemblance to poisoning
;
yet

here there is burning pain in the oesophagus and stomach before

vomiting, a symptom always excited by acrid poisons ; diarrhoea

is lacking, or but slight, and only follows after a considerable

interval. Examination of the mouth reveals usually reddened

surfaces or ulcers. Cholera nostras differs from Asiatic cholera

in the absence of the prodromal stage, especially of the premoni-

tory diarrhoea, in the color of the stools, in its rapid and far

more favorable course, in the absence of a real epidemic of the

oriental disease. Individual cases may, however, present the

most deceptive resemblance to Asiatic cholera. These cases can
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only be cleared up by further time, wliicli proves the existence

or absence of an epidemic.

PROGNOSIS.

The prognosis, as a rule, is favorable, for the mortality of

this disease, as stated, is slight. It is more grave in infancy, of

course, than at any other period of life; likewise in feeble,

reduced persons and in old age. Very violent and profuse dis-

charges, especially the rice-water involuntary discharges, rapid

collapse, coldness of the skin, very small and feeble pulse,

intense cramps, profound alterations of the features belong to

the unfavorable symptoms.

TREATMENT.

The discharges from the stomach and bowels in individuals

otherwise in good condition should rather be encouraged by

te-pid drinks, chamomile or linden-tlower tea. As soon as the

vomiting brings up only fluids, without food remnants, though

mingled with bile and attended with pain and great effort, the

attempt should be made to arrest it as soon as possible.

Ice acts excellently here, administered in pieces of the size of a

hazel nut or bean every five to ten minutes, or much oftener.

Cool drinks containing carbonic acid gas, artificial seltzer, and

soda-water, but very little at a time, as well as the various effer-

vescent drinks, are likewise useful. A cool acid drink, like

lemonade or orangeade, is especially grateful to many patients.

Besides this anti-emetic treatment, it is well to bring opium into

use quite early ; best by injections, at first, where possible, of

twelve to twenty drops of laudanum in three or four ounces of

water, with starch, or in urgent cases in a solution of about

three grains of nitrate of silver. Internally, the extract of opium
may be given, by prescribing a tablespoonful every half hour of

a solution of two grains of the extract in a mixture of four

ounces of water and one of syrup of orange peel
;
or, should the

vomiting still continue, twenty-five drops of laudanum may be

taken in an effervescing draught. Wood recommends a dose
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every half hour of a quarter of a grain of calomel with a twelfth

of a grain of opium, and in bad cases from half a grain to a grain

of opium, or from twelve to twenty-four drops of laudanum at

once. The selection of the preparation of opium must be left

to the individual judgment of the physician in attendance.

Morphia always seemed to me of less value, but it may be used

subcutaneously sometimes with great advantage. Nitrate of

silver, also, a third of a grain every two or three hours, after

arrest of the vomiting, is an excellent remedy for the profuse

discharges from the bowels. Powerful counter-irritants, a mus-

tard plaster over the stomach, friction of the extremities with

flannel, and a tepid bath where there is very great excitement

and pain, are all good auxiliaries. In the dangerous cases of

swift course a large blister should be raised over the epigas-

trium by ammonia, or the hot hammer, and morphia applied

endermically. In threatened collapse administer at short in-

tervals ten to fifteen drops of a mixture of ether and laudanum,

and from time to time a tablespoonful of old Bordeaux or

Madeira, to which thirty drops of our ammoniated tincture of

musk ' may be added. So soon as improvement occurs the dose

of opium should be lessened, and special care in the selection of

food should be taken during convalescence. For several days

patients should take only spoonfuls of meat broths, soups, milk,

etc. , several times a day ; then small quantities of well roasted

meat may be taken, with seltzer-water and wine for drink, and

thus there may be a gradual return to the regular diet. The

bitters are of good service when digestion remains impaired.

For the treatment of cholera infantum we find excellent rules

in Eilliet and Barthez'
s

" work on diseases of children. Patients

should have but little drink, and that of mothers' milk, asses'

milk, or meat broths in tablespoonful doses every two to four

hours ; in addition to which they should take every two hours a

grain of gray powder, either alone, or with an equal quantity of

Dover's powder. These authors recommend highly also the

nitrate of silver, giving hourly a teaspoonful of a solution of

' Note by Translator.—The mode of preparation of this tincture, which is a

favorite remedy with the author, is stated on page 285.

' Traite des Maladies des Enfants. 2 edit. Paris, 1853. T. 1, pp. 779-783.
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from a third to half a grain in two ounces of fluid. Great care

shoukl be exercised in the administration of opium to small

children, and yet at the same time we must not carry our caution

to excess. It would be proper to give an enema containing from

one to three drops of laudanum once or twice a day ; or a tea-

spoonful hourly of a solution of from a sixth to a third of a grain

of extract of opium in three ounces of fluid. The greatest cau-

tion must be observed with the decoction of poppies, on account

of the marked difference in their quantity of opium. In treating

collapse, administer a teaspoonful of some good old wine, as

sweet Malaga, Tokay, Alicante, etc. An excellent counter-irri-

tant for childi-en is to envelop them with a cloth dipped in

mustard, and surrounded with a woollen cover. It may be left

on from half an hour to an hour, and repeated once or twice

daily if the skin be not too red. In cases of obstinate vomiting

let a blister be put over the stomach.
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It would widel}- transcend tlie limits of this work if we should

attempt to give anything like a critical review of the books and

treatises on a disease which has a literature so rich and fertile.

This subject alone would furnish a conscientious historian with

material enough for a large work.

ON THE OEIGIN OF CHOLERA IN INDIA AND ITS DISSEMINATION

THROUGH EUROPE IN RECENT DECADES.

There is now no difference of opinion as to the nativity of

this disease, justly named the " Indian Cholera." According to

the most recent investigations it is well established that cholera

is as old as the human race in India, and that the mouths of the

Ganges and Brahmaputra are to-day, as they have been from time

immemorial, the centres of departure of the great Indian e^^i-

demics of this disease. The older documents concerning it are

mostly of but little value for accurate investigation, and Hirsch

very properly observes that reliable and thorough reports con-

cerning cholera epidemics may be obtained only from the middle

of the past century. As long ago as 1768-71 Sonnerat described

an epidemic in the neighborhood of Pondicherry which de-

stroyed 60,000 lives. It prevailed also in what was then French
India in 1780-81, and we have reports of the cholera in Madras
from the years 1774, '81, and '82, as well as earlier and later ac-

counts from other parts of the East Indies, all of which describe

its exceeding fatality. The first real, world-famous pestilence

dates from Jessora in 1817, though Hirsch has proven the exist-

ence of other cholera epidemics in India as early as 1816, and in

the first months of 1817, so that it is probable that it found its

way fi'om the north-western provinces to Jessora, where it first

began to excite the attention of the authorities on account of its

wide and general extent. I give now the history of the dissemi-

nation of cholera in its most essential features from 1817 up to

the middle of our sixth decade, as I have already done on a pre-

vious occasion (Eiiangen, 1854) in my lectures in Zurich on the
cholera of 1854.

On August 19, 1817, Tr. Robert Tytler, of Jessora, a city
23
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some forty hours nortli-east of Calcutta, was called hy an Indian

plij'sician to a patient who had been seized in the night with

violent vomiting and diarrhoea. The patient was moribund, and
the English physician was about to make up the case in his report

as one of poisoning, wlien he learned that some seventeen otlier

cases had been attacked at the same time and had quickly died.

So rapidly now did this epidemic spread that more than 10,000

inhabitants of Jessora and vicinity fell victims in the next two
months. This was the first commencement of that fearful e^Di-

demic which has now for years spread sorrow and desolation

over almost all the lands of earth.

During the year 1817 the disease prevailed throughout the

whole of English India, and as early as the last part of Septem-

ber it reached Calcutta, where it caused a heavy mortality.

Even at that time it was stated, strange to say, that the pro-

dromic diarrhoea was very frequent. An army encamped on

the banks of the Sind lost within a short time 764 officers and

European soldiers, and about 8,000 Sepoys. In this first year

the number of cholera victims is given at 600,000. I should

remark here, however, that all statements regarding numbers

are to be taken with a certain degree of allowance, as popular

fear often exaggerated the number, while the caution of the

authorities, on the other hand, led them not unfrequentl}' to

greatly underestimate the real loss.

In 1818 cholera spread over all Bengal, following especially

the territories drained by the rivers Jumna and tlie Ganges
;

Patna, Agra, Benares, and Delhi were localities affected. In

Benares alone 15,000 persons are said to have died in two

months. From Bengal the epidemic spread northwardly to-

wards Nepaul, which is to the east of Birman, then westwardly

towards the coast of Malabar, and southwardly along the whole

coast of Coromandel. Out of 18,000 men composing General

Hastings's army, stationed between Bombay and Calcutta, 9,000

died in a short time. Already during the same year it passed

over the high mountain ranges of Ilindostan and Nepaul, and

raged in the mountain vaUeys, 4,000 feet above the level of the

sea, with the same virulence as upon the plains. In this year,

too, it penetrated to Malacca, so that a range of territory was
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affected covering thirty degrees of longitude, extending fron\

the equator to the twenty-eighth d(^gree of latitude.

In 1819 the intensity of the epidemic diminished in marked

degree. It is an interesting fact that the citadel of Jaragurth,

situated 1,000 feet above the level of the plain, lost many of its

inhabitants, while a city situated at the foot of the mountain

entirely escaped attack. Many cities hitherto unaffected were

reached during this year ; the kingdom of Aracan also was

severely attacked. For the first time in the history of this epi-

demic it traversed the sea and broke out in the city of Trinco-

malee, in Ceylon. The island of Penang was attacked, and

Sumatra was a special sufferer. A most remarkable fact, how-

ever, was its sudden appearance in Port-Louis, in the Isle of

France, and soon afterwards in the Isle of Bourbon, whither it

had been transported by ships. Although on the average the

epidemic was less murderous in this year, yet its extent was

greater than in the previous year, as it covered a space of forty

degrees in latitude by fifty in longitude.

In 1820 Bengal was again severely attacked. It appeared

again on the same islands it had reached in the previous year,

and extended even to the Philij)pines, where its occurrence in

Manilla excited a popular revolt. The epidemic now penetrated

to Cochin China; several cities of China were visited, among
others Canton.

The year 1821 witnessed the beginning of a new depa^;ture.

After many Indian countries and especially the coast of Coro-

mandel had been attacked, the disease passed across the mouth
of the Indus and sj)read itself along the coast of the Persian

Gulf, Avhence it soon extended to the interior of the land. It

raged with especial virulence in Bassora, where nearly a fourth

of the population fell. It soon appeared then in Bagdad,

Ispahan, Shiraz. It spread also towards the east, sowing every-

where the greatest destruction, especially in Borneo and Java.

Java is said to have lost 100,000 inhabitants, and Batavia alone

over 17,000. The disease now covered a space of forty-three

degrees in latitude by seventy in longitude.

In 1822 India was again attacked. The disease was less

severe in the Indian islands, but it was gradually creeping on
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Ipwards Europe. In Mesopotamia it appeared with renewed

intensity, and Syria was soon seized upon
;
Aleppo suffered

especially. It spread out now also in Persia. From Ispahan it

reached Kasan in July, 1822, Tauris in September, and soon

thereafter Erzerum.

In 1823, Burmah and the empire of China, the latter especi-

ally, were severely attacked with cholera. The terror-stricken

Russian authorities demanded of the mandarins to do every-

thing possible to stay the disease, whereupon they replied that

the more individuals who died, the more room would be left

for the living. Cholera now showed itself for the first time on
Russian soil, in the 42d degree of north latitude, northwardly

from Pekin. It spread also in a westerly dii'ection. From
JN'orth Persia it invaded the emj)ire of Russia, particularly Astra-

khan, and while it raged along the Caspian Sea it did not at all

spare the coasts of the Mediterranean. Among other cities here

attacked, Antioch and Tripoli were especially visited. On the

borders of Palestine it penetrated to the foot of Lebanon. In

this year, also, Orenburg, on the extreme boundary of Europe,

was attacked. The year 1823 is characterized thus by the pen-

etration of the disease to the very borders of Europe. We find

it now 1,500 leagues to the north-west of Jessora. With all

its multiform variations, its si)read in a north-westerly direction

was at that time a marked characteristic.

In the three following years cholera made but little progress.

Tlie two threatened divisions of the earth, Europe and Africa,

had yet been spared, and towards the close of the year 1826 the

hope was cherished that the ej)idemic was near its end ; but as

early as the beginning of 1827 it appeared with renewed inten-

sity in Calcutta, and here it is mentioned for the first tim.e

that many animals also showed the influence of the disease.

In India it was a popular belief that the prevention of human
sacrifices had excited the anger of the gods, and it is a fact

worthy of record that the wife of a Hindoo in Palcala resorted

to every device to obtain permission to violate the law by being

burned upon the grave of her husband, who had died of cholera.

She maintained that she had done the same thing four times

already in i»revious states of existence, and that, if she might
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repeat it now for the fifth tmie, the cholera would cease m
fourteen days. The rajah at last gave his consent ; but the ashes

of the poor fanatic did not assuage the disease, which continued

just the same in its work of desolation. Tlie coast of Coro-

mandel had again to suffer severely. Northwardly the cholera

now reached the high mountains in the neighborhood of the

Himalayas. Lahore, Kashgar, Kabul were seized upon, and

from here the disease spread up to the Aral Sea.

The two following years showed no marked extension of the

disease. In the autumn of 1828 it again manifested itself in

Orenburg, hut soon yielded when cold weather set in.

The year 1830 witnessed a new phase in the dissemination of

the epidemic, which, from this time on, possessed the greatest

interest for all Europe. It was now, relatively, not very severe

in the English Indies and Eastern Asia, but its advance towards

the north-east was more positive than ever before. It soon again

extended to the coast of the Caspian Sea, and Orenburg, which

had been already reached in the last months of 1829, was again

attacked. Almost a tenth of the whole po]3ulation was now
seized with cholera, though the number of fatal cases—scarcely a

fifth of those attacked—was unusually small. From this place it

spread over all the neighborhood, and now the high places and

mountain regions were very severely visited. In spite of isola-

tion and quarantine the epidemic appeared in N"ijm-]Srovgorod

in the month of August. It had already been creating havoc in

Persia since May, and now Teheran was seized upon, then

Tauris again, where it was exceedingly severe. From Tauris

it soon reached Tiflis, where, although the majority of the

population had fled, the fourth part of those that remained fell

victims ; we repeat here, however, that we do not attach much
importance to any of the numbers given.

The Caucasian mountains formed now no longer a Avail

against the progress of the disease, as it attacked the higher

regions, overleaping the mountain chains in several places, and
as a general thing following the course of streams. Towards the
middle of July it again travelled from the Caspian Sea, to Astra-

khan, where it was not only much more destructive than before,

but showed again a definite tendency to spread in the du-ection
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of Europe. It now followed the regions along tlie Volga, over a

wide extent of territory, and in a few months reached Saratow,

130 leagues north-west from Astrakhan. Kasan was now soon,

but lightly, attacked. The epidemic spread also along the tiibu-

taries of the Volga. Besides this northern excursion, a western

one soon showed itself. The territory of the Don was seized

upon. The pest reached Azof and Saratow, where many
chickens perished also, in then- yards. Somewhat later the dis-

ease visited the coasts of the Azof and Black Seas
;
among

other cities here, Sebastopol and Odessa were attacked. Tlie

cholera now followed up the Dnieper, reaching Novgorod and

Kief in October, and extending in November to Podolia and

Volhynia. From still another side it penetrated into the heart

of Russia. From Saratow it advanced, after again overleaping

the sanitary regulation lines, to Moscow, where it raged with

great intensity from October to April of the next year. The

destruction was exceedingly great in this cit}', but it was con-

siderably lessened by the presence of the Czar, who came over

from St. Petersburg and visited the patients in person, providing

proper arrangements for their care and comfort.

In 1831 this fearful pestilence excited still further the appre-

hensions of Europe. It first appeared again, however, in spring,

in the orient, especially in Mecca and Medina, and raged with

great violence. Over 100,000 pilgrims were assembled in the two

cities when the disease broke out, and here again we observe

that all crowds, under these circumstances, are ^particularly

dangerous. Soon afterwards the cholera showed itself in Syria

and Egypt ; it appeared in Alexandria, but it was especially in

Cairo that it created unheard-of destruction
;
30,000 peo^Dle are

said to have perished here in the first months. Though Ibra-

him Pacha believed himself safe by having surrounded his court

and harem with a triple cordon, many of the inmates were

attacked. In Egypt the disease penetrated up the Nile to the

higher regions of this country. Constantinople was also attacked

in this year, though but lightly, while Smyrna was seized most

savagely.

If we return now to Russia, we find the pestilence still raging,

not only in the south, but also in the north, as far as Archangel.
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Finland, Estlionia, and Livonia are visited, and St. Petersburg

is attacked with especial severity. Notwithstanding the pres-

ence oi' the Czar in tlie capital, a popular revolt was excited,

caused really by senseless restrictive regulations, but it was

soon qui(}ted. The central region of the Russian em]Dire was

also sharply seized upon, and from the south the pestilence

spread out westwardly in two lines, south-westwardly towards

Moldavia and north-westwardly towards Poland. In the first-

mentioned land Jassy in particular was severely attacked during

summer. But the north-western extension of the disease was far

more dangerous. It stretched out southwardly from the borders

of Poland towards Galicia, where Brody and Lemberg suffered

severely. To the north it reached Brzesc and G-rodno. Warsaw
was now soon visited, and the Prussian border was overstepped

for the first time at Kalisch, At Cracow there were many vic-

tims. Prussia was now attacked from another side. From Riga,

where no less than one-twenty-sixth of the population perished,

it passed on to Mitau ; soon it showed itself in Dantzig. From
this place it entered Elbing, Marienburg, Tilsit, and Konigs-

berg. From Poland it passed to Silesia and to the neighboring

countries, Bohemia and Moravia, Following the course of the

Oder it reached Kustrin and Frankfort, and now spreading itself

out over the regions of the Havel and Spree, on August 30tli it

entered Berlin. I was myself present during the entire four

months of its staj^ in this city. The mortality was not very
severe, in all some 2,500 among 200,000 inhabitants. Fear of the

disease was not great in Berlin, on account of the cheerful dis-

position of the people. Caricatures were even published with
incredible frivolity in ridicule of the hypochondriacs who could
not collect together sufficient protectives against the disease. It

was at that time that there appeared the well-known cartoou
upon Rust, the contagionist, who had attempted to secure
isolation of the sick by a great sanitary cordon. The picture
represented a common sparrow with the inscription, "Passer
rusticus, the common land sparrow."

The cholera disappeared from Berlin at the end of the year
1831. It was observed in N'orth Grermany, at that time, that
chickens and pigeons, and in many rivers fishes, perished in great
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numbers. It was an interesting fact tliat tlie greatest number of

persons were attacked on Tuesday, the least on Saturday, which

is clearly to be attributed to the Monday excesses of the laboring

classes. In October of the same year the disease appeared in

Breslau, and soon spread over all Silesia. It raged exceedingly

severely in Hungary, and Vienna suffered also in this year from

a widespread, though not very fatal epidemic. The course of

the disease along the territory of the Elbe attracted attention.

Among the cities here attacked were, successively^, Magdeburg
and Hamburg. The more western excursion took its departure

chiefly from Vienna. In ISTorth Germany, although the disease

was very widesj)read, it spared the territory along the course of

the Rhine. The Scandinavian countries were perfectly exempt

from attack, excepting a light epidemic in Stockliolm, which

reached this city through Finland in the westward march of the

disease from St. Petersburg. From Hamburg it overleaped the

sea, and on October 26tli, 1831, reached Sunderland, on the east

coast of England. Soon now it spread itself over the islands of

Great Britain. London was attacked in January, Edinbui'gh in

February', and Dublin in March, 1832. From England it was

carried over to France, just as later in 1849 and 1853. In March,

1832, it showed itself in Calais and Paris. It excited the

greatest terror in Paris, where it raged with extraordinary inten-

sity, destroying about one forty-third of the whole population.

Here, too, it excited a dangerous popular revolt. The people

complained here, as in many other places, that the wells had

been poisoned, and this caused the great mortality. From Paris

the disease spread out northwardly. On the north-west it

passed into Brittany, some 120 hours' journey distant from

Paris, while its southern radiation scarcely exceeded 30. A new

phase in the epidemic presented itself towards the middle of the

year 1832, when the cholera crossed the Atlantic Ocean and

appeared in North America, with especial violence in Canada.

It was very severe in Quebec and Montreal. New York was

attacked as early as July, and sliortly thereafter Philadelphia

and Baltimore, in succession. The epidemic ran through the

country as far as New Orleans, which was reached in November,

]832, and in the summer of 1833 it invaded the Mexican states.
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Here it was most severe in the cities Vera Cruz and Mexico.

Tliis epidemic, many particulars of wliicli I have received from

several practitioners, was not only very destructive, but was

most remarkable from the fact that it reached a city higher

above the level of the sea than the highest Alpine pass in Europe.

The epidemic had almost ceased in Europe at this time, when it

again broke out in June, 1833, on the coast of Portugal, where

Lisbon was visited with especial severity. In N^orth America,

the north-western march of the disease passed over 3,000 or

4,000 miles. The leap from Mexico to Portugal was somewhat

after the manner, as if it were about to return to its first point

of departure, in an opposite direction to the first ellijDse about

the equator. In the winter of 1833, and in the year 1834, cholera

prevailed in Portugal and Spain, in which countries the interior

was first attacked and afterwards the coasts. In Madrid,

Seville, and Barcelona it was especially severe. Spreading now
eastwardly from the coasts of Spain, it attacked Cette, Mar-

seilles, Toulon, Mce, and Genoa. From this iDlace it entered

Lombardy, and Piedmont, attacking such places as Coni and
Turin, and finally reaching Leghorn, Florence, Triest, etc. In

1830 it passed over from Spain into Iforth Africa. A large part

of the Mediterranean coast was attacked. None of the islands

suffered but Malta, where one-fortieth of the population perished.

In the years 1836 and 1837 the' disease prevailed again in

Italy, especiall37^ in Naples and Rome. In 1836 Munich was also

attacked, and South Bavaria and Tyrol severely. In the sum-
mer of 1837 it again entered Berlin, Bi-eslau, and many places in

East Germany. In October, 1837, it prevailed in Algiers, over a
pretty wide extent. With this year ended this great, almost
world-wide, epidemic, which in 1830 had manifested a renewed
intensity. But in all these twenty years we observe, on the one
hand, that it mostly extended in a north-westerly direction,

and, on the other, that it was continually breaking out with
renewed intensity at its centre and point of departure in the
East Indies, wljen its extension would become still greater.

But this interruption in the prevalence of the disease did not
last long, and perhaps even there was in reality no interruption.

As early as the beginning of the fourth decade, we see the cholera
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again severe in India, especially along tlie courses of tlie Gangod
and Sind. From here Ifc again reached Cabnl and Bokhara,
and appeared as early as September, 1845, in Saniarcand. In 18-15

it prevailed severely in all Persia, spreading especially from
the east to the west. Tims it travelled from Mescliid to Teheran
and Bagdad. In Teheran, a city of 130,000 inhabitants, 7,000 are

said to have perished. From Bagdad it travelled northwardly
along the courses of the Tigris and Euphrat(iS ; we see it again

passing southward to reach Bassorah. A great part of Arabia

was next attacked. In Mecca and Medina it a^^peared again in

November, 1846, and again caused extraordinary destruction

among the assembled pilgrims. Up to this time the cholera had
travelled from Meschid to Mecca, about 625 leagues, in ten

months, or something like 55 leagues in a month. In the two

last months of 1846 it travelled over a distance of 120 leagues,

again overleaping the Caucasus to appear in Astrakhan. From
this time on, it followed the course of the Volga, until it reached

the north of Russia. In another line of extension it went out

from the east towards the west, particularly along the Kour,

penetrated Georgia, reached Trebizond, and on October 24th,

1847, it broke out in Constantinople, Avhicli now became a

chief centre of radiation. From Constantinople all Syria and

a large part of the countries about the Mediterranean Sea were

attacked. Roumania, also AA^'allachia and Bulgaria were se-

verely visited. To the north it again entered Russia, raging

as a most violent epidemic, most esi')ecially in Moscow. Poland

was now seized again, and the bordering provinces of Prussia,

as well as Galicia, Bohemia, and Hungary, from another direc

tion; then a large part of North Germany, es2;)ecially Berlin,

where it prevailed in 1848 with extraordinary intensity. Fol-

lowing the course of the Elbe, it again passed to Hamburg, and

from there over the sea to England, particularly to London, and

thence to France. It broke out in Paris on March 11th, 1849,

after it had previously appeared in a poor-house in St. Denis.

I happened to be at the Hotel-Dieu when the first patient was

brought in, presenting already a perfect picture of cholera

asphyxia. The disease lasted here up to the end of the year,

a period of about nine months. At first it spread slowly, attack-
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ing ratlier tlie poorer classes and debilitated persons ; then it

gradually seized upon all classes of people until it reached a

hitherto unheard-of intensity, particularly during the first eight

days of June. The number of dead daily varied between 700 and

900. General terror was ex(dted over the whole city. Hearses

no longer sufiiced to carry corpses to the cemeteries, and trans-

port vehicles of all kinds, even artillery munition wagons, had to

be impressed for service. At the same time the heat was oppres-

sive, while the weather w^as clear and beautiful. The greatest

contrast was exhibited between the profound desolation on the

one hand, and the extreme frivolity on the other ; often while I

was returning home at night or early morning, deeply depressed

by scenes among the sick and djdng, I would meet parties on

the way pale and reeling from the excess of their nightly orgies.

On June 9th, a severe storm occurred, and from this day on the

number of sick and dead markedly diminished, so that the fear-

ful epidemic was almost forgotten during the political excite-

ment which prevailed in the riot of June 13. Still, lighter forms

of the epidemic continued to recur quite frequently. Some
10,000 inhabitants in all fell victims to the disease. Many of the

patients operated on in the hospitals died of cholera. In several

localities the intensity of the disease was most strongly marked

;

that experienced in the Salpetriere, the hospital for aged

females, was almost nnknown in the past history of the epi-

demic. Of the 5,000 inhabitants of this great institution, about

1,200 perished with cholera, and during the first three months
this locality furnished almost one-fourth of the cases attacked,

and one-third of the whole mortality. This local epidemic left

far behind it that of Wall street, in Berlin, in 1848, wdiich fur-

nished only one-twentieth of all the fatal cases.

A large part of France was now attacked, and the disease

prevailed in almost all Middle Europe in tliis year, during

which it again reached America, towards the close of the year

1848, entering, not at the north as before, but at New Orleans,

whence it spread in various directions.

This second great epidemic presented a somewhat similar

course to the first, but with manifold differences in the details

and modes of its dissemination. The ellipse of its whole course
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covered, in the same direction, a wider space. Yet there es-

caped, in their central parts, Switzerland, Savoy, a part of the

mountahis of Tyrol, and, to a tolerable extent, the course of

the Rhine, the Rhone, and the Isere, especially in their ujDper

regions. Immunity from the disease was limited, however, to

a much smaller number of places, as compared with previous

epidemics ; this was particularly the case with that of 1854.

This second epidemic passed almost without interruption

into the next. Before the end of the year 1850 it showed itself

again in Persia, but we do not know whether or not it reached

this country again from India. In 1851 and 1852 it produced

the greatest destruction in this part of Asia, extending, as had

both preceding epidemics, to the southern range of the Cau-

casus. The Black and Caspian Seas, Moscow and St. Peters-

burg were now again attacked in succession. The territories of

the Volga and Dnieper suffered severely, towards the end of

the year 1852, and the beginning of 1853, Poland, the neigh-

boring Prussian provinces, and later Berlin and Hamburg were

again attacked. To the north the disease spread as far as Arch-

angel. The Scandinavian countries were seized with great inten-

sity. England and, later, France were attacked in 1853, the lat-

ter, especially in 1854 and 1855, over a wide extent. The coasts

of the Mediterranean Sea, Marseilles, Genoa, and many other

points, the Greek coast especially, were all seats of the dis-

ease. In South Germany it prevailed in those countries in

which it had manifested itself in 183G. In Munich and Augs-

burg it was especially severe.

The cholera now entered England again in 1853 ; but it was

not until 1854 that it prevailed to a wide extent in England,

Scotland, and Ireland. In 1853 and 1854 it extended over a

considerable portion of the United States of America and the

Antilles. In 1854 and 1855 it showed itself in Switzerland.

Its spread and desolation during the Crimean war are well re-

membered. South America also, spared up to this time, was

now severely visited in 1855, in Brazil.

As to the dissemination of cholera in Switzerland, I may
refer to my work, already cited, On Cholera in Switzerland

(Frankfort, 1856), from which I give here only a very shoi't
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extract. It is most astonishing that the opinion should be gen-

erally accepted that Switzerland had escaped an attack up to

the year 1854 ; the fact is, the canton of Tessin was long ago the

seat of the disease. Cholera first appeared in Lugano and Men-

drisio and their vicinities in July, 1836, having crept in from the

province of Como ; but it did not pass over Monte Cenere. Quite

the same conditions prevailed in 1849, while in 1854 and 1855

Magadino, on Lake Maggiore, and Cadenazzo, places on the other

side of the mountain, were attacked. It is remarkable that while

the disease was transported from Genoa to Tessin in 1854, noth-

ing similar happened to the cholera fugitives who came into the

valley of the Rhone over the Simplon pass, and the light Geneva

epidemic, mentioned later, was not carried over Mont Cenis.

The Tessin epidemics lasted, on the average, about three months,

but were never very marked. The first really great epidemic in

Switzerland was that of 1854, in Aarau, where it first broke out

in the poor-house and then rapidly spread over the city. It is

probable that it was imported from Munich, where it was raging,

as well as in Augsburg, in 1854, with great intensity. I observed

a light local epidemic in Zurich in 1854 ; but the greater epi-

demic did not occur until the following year, when the disease,

having been imported probably from Alsace, appeared in epi-

demic form during the spring in Basle, and also in the canton of

Baselland. That portion of the city of Basle situated below the

general level was especially attacked, while in Zurich, later, it

was the higher regions of the city which were the chief seats

of the disease. In both cities the epidemic lasted about ten

weeks, and in the country regions six weeks. A light local epi-

demic showed itself also in Geneva in August and September,

1855 ; it was probably imported from France and attacked

in all but ninety-two persons. Among the greatest of the

Swiss epidemics is that of 1867, which has been excellently

described by Zehnder, and concerning which we are indebted to

Biermer for some very valuable communications. Strange to

say, a light, inconsequential epidemic appeared also in the vil-

lage of Branson, opposite Martigny, in tlie canton of Yalais.

In later years cholera has broken out in many places in mid-
dle and northern Europe, and has become even epidemic in some
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cities, as Warsaw and Konigsberg, but it never assumed the pan-

demic character which we have observed in the iirst twent^'-five

years of the disease in Europe, and wliich we notice for the last

time in 1866, during tlie German-Austrian war, when almost

more Prussian soldiers were killed by cholera than by battles.

Breslau, a city so often visited by cholera, never had so murder-

ous an epidemic as that of 1866, in which—aside from all the

lighter cases and those of cholerine—something like the twenty-

fifth part of the whole poi^ulation was attacked, and that with a

mortality of over 50 per cent. I shall return later to some geo-

graphical considerations concerning the influence of altitude,

but I am constrained here to communicate one result of my
investigations into the epidemics of Switzerland—a result to

which I have hitherto found no exceptions in middle Europe

—

viz., that the cholera in Switzerland in no case ascended higher

than 6-700 metres above the level of the sea.

A retrospective view of the course of the disease up to the

present time teaches us that the most different parts of the

earth' s surface have been reached by the disease, in its pandemic

form, and that the islands, lands, and countries hitherto exempt,

such as for instance a part of the coast of West Africa, the Poly-

nesian Archipelago, a part of I^orth America, some of the north-

ern countries of Europe— Lapland, Iceland, etc. — owe their

immunity partly to their comparative isolation and partly to

accident. On the other hand, it is quite possible that favorable

conditions of soil and drinking-water may oppose great obstacles

to the development of cholera germs in different places. The

constant escape of certain cities and regions during the last four

decades, even in the midst of great and destructive epidemics, is

a strong argument in favor of this view.

ETIOLOGY.

Although the fundamental cause, the specific entity of chol-

era, is not yet positively known, the very great variation of

influence of all other etiological circumstances leaves for our

acceptance but a single ultimate cause, a cholera germ. This

germ must be accepted—in fact, it is now almost universally
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accepted-as the very probable cause of the disease, the semi-

nliom morbl. This statement I may make now, at the start, as

corollary to what has already been said of the history of cholera.

Tlie mycetic theory, which ascribes the origin and development

of cliolera to parasites of the lowest form and smallest size, cor-

]'esponds more fully than any other hypothesis, and is in more

perfect harmony with all observations hitherto made concerning

the etiology of the disease. It is easy to understand that a

minute, specific, and peculiar Indian parasite might develop its

action, wherever it is carried, when it finds favorable conditions

for prolific reproduction. As the plague was cosmopolitan in

the middle ages, and as that most widely disseminated of all

parasitic diseases, small-pox, has found opportunity for develop

ment under the most diverse external circumstances, so it is

likely that cholera owes its pandemic character to the same con-

ditions.

I have already repeatedly expressed the opinion that the uni-

versally accepted specific cholera germ must be either an organic

poison or a living organism. But in the whole range of toxico-

logy, a subject now so accurately understood, there is not a

single observation that speaks even approximately in favor of

the purely toxic nature of the cholera germ. Moreover, no one

has hitherto ever been able to demonstrate, empirically, an

organic poison as the cause of any infectious disease, though a

great number of incontestable facts have already accumulated,

and are rapidly increasing, which bring infection directly in con-

nection with the development of the lower vegetable parasites.

The discredit cast upon the parasitic theory of infection by

imj)roperly supervised breeding experiments, which claimed to

prove a transformation of the smallest unicellular plants into

the larger and more complicated forms, has long ago been per-

fectly removed by a series of thorough and unassailable observa-

tions. The difficulty of directly demonstrating a cholera parasite

is certainly a great one. It is almost certain that it belongs to

the protomycetes
;
probably to those of more rounded forms

;

but unfortunately so many other similar formations, normal and
innocent in nature, are present in those j)arts in which cholera

exercises its chief effects—for instance, in the gastro-intestinal
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tract—as to render the solution of the question extremely diffi-

cult. It is to be hoped, however, that a very accurate study oi

the mycetes of the nonnal intestine will lead to a recognition

of the peculiarities of those in cholera ; and I would say here

that it is of especial importance to closely search for tLese para-

sites in the interior of the follicles of the small lymph and blood«

vessels and of the submucous connective tissue. They may be

found also later in the distant internal organs. It will be remem-

bered that we have quite recently discovered that the mycosis

intestinalis is a special disease of the intestine, connected with

anthrax.

The mycetic ^heory explains, Avithout strained elfort, why it

is that fluids, and especially stagnant fluids, containing more or

less organic nutritious matter, are chief vehicles for the cholera

germ, as they are for all the protomycetic forms. It is on this

account that the water of the soil, drinking-water, and every

other fluid play so highly important a role in the diffusion ot

the disease, and yet neither the ground-water nor drinking-water

theories can ever prevail in sole sovereignty^ as causes of the

disease, because they alone, as such, are not necessary for the

development of the cholera germs, but only become so when they

can furnish tliese germs with proper nutritious matter, when
other favorable conditions of growth are presented, and when,

more especially, the way of communication with the human
organism is open. The germs of cholera may be spread without

ground- and drinking-Avater just as easily as with them, through

the air, by becoming attached to solid bodies, etc.

The contagion of cholera stools has been especially brought

out as an argument in favor of a cholera poison, and the import-

ant fact has been put forward with particular emphasis, that it

is not the fresh cholera excretions which are contagious, but

those wliich have undergone alteration after a few days. Now I

should hesitate to subscribe to this statement without reserva-

tion, for there are certainly examples enough of very rapid con-

tagion by means of fresh excretions. No one of the many chem-

ists who have closely examined cholera stools has ever demon-

strated a cholera poison, while bacteria and other mycetes are of

constant occurrence in tlie dejections. Here, too, means should
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be discovered to solve the question of specific mycetes. Tlie per-

fectly fresli discharge should be immediately put into ghiss

cylinders, which should be stopped above with cotton, and then

brought into the breeding chambers to observe whether and in

what manner mycetes are here developed, what kind they are,

and what action they may perchance manifest during the experi-

ment. As now the sources of error under such circumstances

are not few, these investigations would only be of value after a

series of paraUel experiments had been made which should com-

pare, first, the development of bacteria In the stools of common
diarrhoea

;
secondly, those in the typhoid fever stools

;
thirdl}^,

those in the stools of dysentery ; and fourthly, those in cholera.

Should constant differences be present in the excretions of the

difi'erent diseases, we should possess points, the value of which

could scarcely be overestimated for further etiological mycotic

investigations. I have already commenced the attempt to solve

these questions experimentally in my laboratory. The opponents

of contagion by the excretions of cholera have hitherto always

had in their favor the fact that the contagion has never been

demonstrated either experimentally or by the discovery of specific

cholera germs. It will be understood, of course, that mycetes

could only be present in the profuse stools of cholera in scat-

tered numbers
;
they would be less destructive, therefore, than

where the stools are more concentrated ; but their action would

be increased from day to day in a twofold manner, by increase

in concentration of the stools, and also by swiftly augmenting

multiplication.

These lowest organisms, as is well known, live in the air as

well as when attached to different solid substances. But they

lead a much less active life, and their capacity for increase is

much diminished outside of fluids, and thus while the air and
other substances may certainly transport cholera, they are less

active agents of dissemination than the fluids in which the

parasites have already undergone considerable multiplication.

When cholera prevails in a large city with great severity, the

number of persons attacked with real cholera is always rela-

tively smaller than those attacked with choleraic diarrhoea and
cholerine. Moreover, choleraic diarrhoea occurs much more fre-

24
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qnently in places somewhat distant from the centres of the dis-

ease, wliile true cholera prevails in these centres especially.

In all these cases it is probably the diminished capacity of the

air for infection which accounts for the relatively greater dis-

semination of the lighter forms of the disease. But these lighter

forms may lead, by rapid multiplication of the germs of the

disease, under favorable conditions of the organism, to danger-

ous attacks of cholera.

From what is known of the whole life of these lowest

organisms it is readily understood that the air cannot be the

chief agent in the dissemination of cholera, although it certainly

may not be wholly excluded from this role, as has been occa-

sionally maintained in quite recent times. It may be as easily

comprehended also that when the germs are fixed to some life-

less substance their activity is increased according as they are

subsequently brought into contact with fluids
; hence the so

well known, frequent infection of washerwomen through the

cholera linen. The highly important role played by the water

impregnating the soil is no doubt due to the fact that if it be

rich in nutritious matter for bacteria, it acts as a breeding-place

for the minute infectious parasites ; and yet the agency of ground-

water alone cannot be absolutely necessary for the dissemination

of the disease. Cholera finds in drinking-water also a very

frequent and most potent medium of dissemination, as it may
be impregnated with germs (from water of the soil or by filtra-

tion from privies and sewers), which may then flourish in further

development
;

still, drinking-water alone cannot be considered as

the exclusive or necessary means of dissemination. Overflowing

or badly cemented drainage and sewer pipes, for mstance, con-

veying infectious matter, may carry their foul contents directly

into the ground or walls of cellar dwellings, and swiftly develop

their destructive action among the inhabitants. So also great

civil or military movements often stand in direct relation to the

spread of the disease ; thus the war of 1866 was a very lively

reminder of the injurious influence of movements of great bodies

of troops. It may be readily understood, however, that at times

the most active military or civil movements may take place,

and even numerous cases of the disease occur through contagion,
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and yet the disease may nowhere establish itself as an epi-

demic, or at least in but very few places. The last three years

furnish numerous examples of this fact, which maybe explained

by the supposition that at certain times and places the condi-

tions for the development of cholera germs may be very differ-

ent, now very favorable, again very unfavorable ; a fact that

is characteristic of the whole world of the fauna and flora.

The cholera draws itself thus like a red line through conditions

seemingly very different ; it recognizes no element of dissemi-

nation, not even that most frequently injurious, as the sole

sovereign and dominant factor in its etiology. Among the

reasons why the disease does not fully develop under apparently

favorable conditions, we may notice here again the fact that the

germs may reach even an exuberant growth in the water of the

soil and then be destroyed by otherwise innocent bacteria of

putrefaction and fermentation before they have come into

thorough contact with the human organism. A specific germ,

a favorable medium of development, sufficient contact with the

human organism, only slight and temporary development of

the protomycetes destructive of the cholera germs, these are

the fundamental conditions for the development and diffusion

of cholera to any great extent, and every perturbation, every

solution of continuity in the chain of these factors of develop-

ment may prevent or lessen its destructive action.

The natural history of the protomycetes teaches us again that

the* exuberant growth of the cholera germs may be brought
to an end, even when at the height of their destructive activity,

by the development of other harmless parasites. Daily obser
vation shows us similar occurrences in our bacterian cultiva-

tion chambers, and the chromogenous varieties, so valuable for

our investigations, may be quickly displaced by the development
of other species of bacteria. We observe here a confirmation of

one of the most remarkable laws in the economy of nature, by
which a certain adjustment is effected between the various
destructive organisms and the general harmony of development,
and the continuance of all varieties of growths is maintained
intact. Thus matter which has already become lifeless yields
its nutriment to living structures, while the relatively exces-
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sive growth of individual groups is arrested by a sufficient

check.

Experimental observations have not yet thrown much light

upon the development of cholera. Much has been said already,

it is true, about the cholera of animals, the death of birds in

forest and held, and of the domestic house fowls, but an animal

cholera has never yet been scientifically established. All the

experiments by inoculations and injections of cholera stools,

under the skin, into the veins, into the digestive tract, by Magen-

die, Lindsay, J. Meyer, and others, have yielded nothing in the

way of positive results. Even the celebrated experiments of

Thiersch, of feeding white mice with strips of paper saturated in

a solution of dried cholera stools, have furnished no convincing

results, although the statement, that all the symptoms which

occurred were explicable by sepsis, is not reliable.

If we regard now the manner in which cholera usually

spreads, we again notice facts more in unison with the parasitic

than with any other theory. Although the first great marches

of the disease were characterized by an unmistakable direction

from east to west, it is now firmly established that cholera

spreads by preference in no particular direction, but that it may
pursue a course just as readily from west to east, from north to

south, or vice versa. Quite frequently, indeed, there is no

definite course at all, and the disease irradiates from every given

centre in every possible direction, as determined chiefly by lines

of travel, or more especially by cases, lightly or perhaps already

severely attacked, whose effects, emanations, stools—these latter

by no means exclusively—spread the contagion and transport

the disease, particularly when the conditions of the water of

the ground, the drinking-water, and their contact with human
beings encourage an abundant development and action of the

cholera germs. Transportation of the disease occurs in this way
most markedly and most instructively by travel in regions but

sparely populated, or in places even abundantly populated, by

individual cases, as is positively shown in a whole series of

instances in the transport of criminals or prisoners.

As regards the rapidity of dissemination of cholera, the

trouble has been taken to compute a medium rate of travel in
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one day. The incorrectness, even puerility of such calculations

is apparent ; for if cholera be transported from place to place by

the railroad, its rapidity of dissemination may reach twenty-four

miles an hour, if by the march of troops, twelve to sixteen miles

a day. But what numberless accidents may not intervene to

interrupt it ! In one epidemic the disease spreads from Warsaw

to Breslau in a few weeks, in another it extends only to the

immediate vicinity ; while the cholera is raging in Dantzic and

Konigsberg, railroad trains make daily trips to Posen, Breslau,

and Berlin, and yet it is only rarely that the disease is perma-

nently transported. At other times the disease is extended

by wooden rafts along the Vistula or Oder or other river, in

seeming confirmation of the generally accepted opinion that it

follows the course of streams. Here, too, various intervening

accidents play a most important role. Should numerous chol-

era germs enter a stream, they may only spread the disease when

they are transported to places and are under conditions which

favor the proliferation of the germs and their contact with human
beings, and thus not unfrequently it is the raftsmen and boat-

men, with their families, who infect the various landing-places.

Dissemination of the disease on a grander scale occurs in quite

the same way by sea voyages from one part of the earth to

another ; and when cholera breaks out in the open sea, after the

ship has been out some time on the journey, it is evidence only

that the germs of the disease have been present in the ship from

the start, in some of the passengers or effects, and is in no way
proof of a so-called autocthonous origin.

The manner in which cholera attacks persons who come in

contact with patients, their discharges, linen, or dead bodies, is

perfectly in harmony again with the parasitic theory. I have

noticed in all epidemics, and have seen it mentioned in the writ-

ings of many authors, that practising physicians, even hospital

physicians, are seldom attacked with cholera, because, although

they come in contact with many patients, their stay with each is

short, and because, when themselves attacked, they immediately

treat the prodromic diarrhoea. But the resident physicians, and
more especially the assistants and nurses, are much more fre-

quently attacked. Their contact with the sick is much more
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protracted, and not unfrequently local epidemics are devel-

oped in hospitals, wliicli infect transient visitors rarely or but

slightly, while residents, or those whose stay is longer, are

attacked much more frequently and intensely. Should tiie

cholera germs be very numerous they may generate new attacks

in the most manifold way through the air, through water,

effects, etc. It must clearly be cholera germs, again, to which

is due the frequency of these attacks among washerwomen.

Whenever they wash linen soiled with cholera dejections, with-

out any precaution the}'' are attacked in all places in no small

numbers. In Branson, in the canton of Yalais, in 18G7, one of

the Sisters of Charity nursed, with the greatest self-sacrifice, all

the cholera patients in very filthy chambers, and yet remained

healthy. At the close of the epidemic her sympathy prompted

her to assist in washing up the soiled linen, when she was

attacked with the disease and died. It was from a washerwo-

man, who died after washing the clothes of a cholera fugitive,

that the epidemic developed later in Zurich, in 18G7. Of course,

a rational prophylaxis, to which we shall return later, may pre-

vent the occurrence of these unfortunate cases.

The manner in which transportation is effected is often in-

volved in great obscurity, for the germs may be disseminated and

the disease spread by subjects of choleraic diarrhoea who have

subsequently recovered without further symptoms, or by the

but slightly soiled linen and other effects of cholera patients.

We know how invisibly and variously bacteria usually spread

themselves, and we know that it is not possible for the most

carefully organized sanitary police to subject every cholera germ

to inspection.

As to the influence of dead bodies, I must confess that I

doubt it very much. We occupied ourselves almost daily in

Paris, in 1849—my friends and myself—with investigations into

the pathological anatomy of cholera. In ZuricJi, in 1855, I

made all the post-mortem examinations, with my assistant, Dr.

Wegelin, and neither of us, and no one of our dead-room

attendants, were attacked with the disease. I consider it, there-

fore, merely an accident when a body-carrier falls sick. I

believe, indeed, that putrefaction rather diminishes the capacity
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for infection, and that the bacteria of decomposition destroy the

germs of cholera.

The fact that there are in every epidemic individual centres

where the cholera prevails with intensity, while it is relatively

very light in the nearest vicinity, as in the next house or across

the street, is a positive proof how much local and localized influ-

ences may affect the development of the germs, and thus the

disease itself. The most extensive local epidemic under my
observation was at Paris, in the Salpetriere, the large institution

for aged females. Of the 5,000 inhabitants of this immense range

of buildings no less than 1,200 were attacked with the disease.

The much agitated question concerning the contagion of

cholera, whether, if it be considered contagious, it is spread by a

miasma or contagium, must be considered, under the light we

now possess, as follows : that cholera can be spread only by con-

tagion, i.e.^ by germs which are carried from a diseased to a

healthy person ; but that these disease germs infect only com-

paratively rarely by intercourse or contact with cholera patients,

since they possess relatively but little vitality in the air of the

sick-room, and are present mostly in inconsiderable quantity.

On the other hand, a certain number of the germs and a given

vitality are necessary for the propagation of the disease, and

these conditions are better met in fluids than in the air ; hence

contagion is more frequent when the germs are communicated

through a fluid than when transmitted through the aii\ Should

the germs of cholera excretions fall into a privy, for instance, and

from here And their way by filtration into drinking-water or

subterraneous habitations, the individuals who had appropriated

the most germs would suflier most severely. The danger of

contagion in cholera, therefore, is relatively less from direct con-

tact with cholera patients than from frequent contact with the

insidious and latent germs proliferated from these patients.

As these germs are more or less confined to their localities of

origin, and as they develop more especially in fluids, the water

of the soil and drinking-water must play an important, although

not an exclusive, role as vehicles ; cholera excretions, too, are

the frequent, though by no means the sole, carriers of the g(3rms
;

indeed they may even lack every element of contagion. We are
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justified at tlie present day in attaching but little etiological

value to the idea that cholera may spread its contagion to great

distances under certain conditions of the atmosphere and with

certain winds.

From the fact that the diffusion of cholera occurs more fre-

quently in the moist than in the dry state, we come naturally now
to the consideration of the highly important influence of the con-

dition of the soil, the ground-water, and the drinking-water in the

spread of the disease. It is perhaps scarcely necessary to state

tliat notwithstanding the fullest appreciation of the immortal

merit of Pettenkofer in establishing the influence of the soil and

of the ground-water, notwithstanding the no less important influ-

ence justly ascribed to drinking-water, I cannot in any way sub-

scribe to either of these theories exclusively. Opposed to each of

these large groups of positive facts stands a series of well-ob-

served allied negative facts, which warn us to be cautious in our

judgment.

The most comprehensive and careful investigations during

the first decades of cholera in Europe established the fact that

conditions of climate and weather had little or no influence.

It was on this account that the uninterrupted labors and pro-

found studies of Pettenkofer, which began in Munich with the

epidemic of 1854, were greeted by all investigators in this field

with an enthusiasm certainly at times excessive.

If we enter first now into the study of the conditions of the

soil, we must notice above all things the influence of situation

with regard to elevation. This influence is less marked in the

southern mountain chains of Asia and America than in the

northern. In fact the cholera shows us here, in the first decade,

how it leaped over high mountains and prevailed on lofty

plateaus, 6,000 to 8,000 feet above the level of the sea. In middle

Europe, however, more especially in Germany and Switzerland,

it may be said, empirically, at least, from observations during

forty years, that the cholera did not as a rule ascend above a

height of 2,000 or 2,700 feet. I know of no jDlace in Switzerland,

n( either in the Italian nor in other cantons, in which cholera

ever prevailed above a height of 2,300 feet, and yet there is a

not inconsiderable population at this level.
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In the same localities cholera often occurs earliest and most

intensely in the lowest parts of cities and regions of country,

although there are numerous exceptions, as I observed, fol

instance, in Zurich, in 1855, where the chief centre of the disease

from the start was and remained in the highest part of the city.

Long ago it was observed in English India that the higher forts

enjoyed immunity from attack, while the disease raged in the

valleys in immediate proximity. Hirsch also cites some interest-

ing examples showing that troops, after having been decimated

by cholera, escaped its ravages so soon as they reached the higher

mountains. The favorable influence of height even in India is

therefore to be admitted. The same author emphasizes the fact

that the disease prevailed relatively but very lightly upon the

south-western plateau and the mountainous regions of Austria,

Styria, and Carinthia, while the lower lands were much more

severely attacked. The same thing has been observed also in

the Sudetic and Carpathian mountains. As long as twenty years

ago Farre made the statement that the number of attacks and

the mortality of cholera stood in inverse relation to the eleva-

tion of the ground.

The geological structure of the soil has of itself but little

influence upon the disease, for, since Pettenkofer' s reports, it is

admitted that it is the physical rather than the mineralogical

structure which most concerns cholera. Porous soils, which

permit the penetration of moisture and fluids, especially facili-

tate the diffusion of cholera ; while a rocky, solid subsoil, im-

mediately beneath the surface, is much less suitable. But the

porous condition alone is not effective when it reaches to a cer-

tain depth, or when the fluids traverse the soil so qiiickly that

they cannot form localized accumulations. Nothing is more per-

meable to atmospheric water, for instance, than alluvium and
diluvium, which reach a depth in North Germany of from 150 to

250 feet, or of 130 feet even at Breslau ; and since the noxious-

ness of ground-water stands in inverse relation to the depth at

which it lies, we cannot consider the otherwise porous alluvial

and diluvial soils to be unfavorable conditions, unless assisted by
other geological relations, such, for instance, as great inequality

in the thickness of the diluvial layer in the same region. For
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instance, there are many places in Breslan where the oligocenic

brown-coal formation exists at a depth of from twenty-eight to

thirty-two feet. Here, then, we find, at a very slight depth,

layers of solid stone beneath the diluvial rubble. Far more
important, however, is the closely packed alluvial clay, which
often lies at little depth, and prevents the escape of the ground-

water downwards, thus favoring its accumulation and the devel-

opment of parasitic organisms.

I have shown in my work on the typhus fevers of Breslau

that this superficial layer of clay, the most impenetrable kind

of soU, is encountered in places at the slight depth of from six-

teen to thirty-two feet. The presence of this clay over so wide

an extent is one of the chief reasons why Breslau is so predis-

posed to frequent and dangerous epidemics. But if this layer

were penetrated for the purpose of obtaining water at a lower

depth— an experiment easily made by boring— this water, if

found, would be far less unclean, because less exposed to

sources of impurity. It is to be hoped that the new water-

works which supply us with water from the Oder, above the city,

will be found to have worked favorably in this regard
;

still,

there are other sources in the vicinity suitable for water sup-

ply. Pettenkofer is perfectly right, therefore, when he empha-

sizes the danger of porous soils with water at the slight depth

of from five to fifty feet. But he certainl}^ goes too far when he

maintains that this condition of the soil is indispensably neces-

sary for the development of cholera. I shall not now notice the

objections raised by others, but I may say here that the influence

of ground-water was not proven in Zurich in the epidemics of

either 1855 or 1867. In 1855 the centres of the cholera epidemic

were markedly sej)arated, and no connection was observed

between houses and cloacse, nor was there any similarity in the

nature of the soil of these different centres. In this epidemic the

disease broke out in the higher regions, where the subsoil was

relatively solid, while it spread only slightly in the lower part

of the city which rests upon gravel, old glacier, and moraine soil.

That portion of the city which lies along the lake and on the

banks of the Limmat, where the soil is thoroughly permeated

with, moisture, was relatively but little affected, while the higher
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and rockier regions, poor in ground-water, became tlie centres of

the disease. Zelnider, in Ms excellent work on tlie cholera epi-

demic of 18G7, gives a most thorough description, based upon

the latest and best geological and hjdrological researches con-

cerning Zurich, of the local conditions, surface conformation,

geological structure, soil moisture, level of the ground-water,

temporary variations in moisture, etc., and arrives at the conclu-

sion (at the close, p. 73), that no connection could be established

between soil moisture and the occurrence of cholera ; and these

conclusions are based upon the thorough geological investi-

gations of Esclier von der Linth, and the hydrological studies,

during the epidemic too, of the highly competent Biirkli. Now
I shall, nevertheless, not dispute Pettenkofer' s statement as to

the important influence of ground-water upon the diifusion of

cholera, but I must certainly doubt the truth of the claim that

cholera may never become epidemic without these conditions

of the soil.

Marshy and malarial regions form favorable soils for cholera,

because they are so well adapted for the development of parasi-

tic germs ; and it is because of the ease with which sewer fluids

filter through the soil, that cellar habitations are especially

frequently visited in cholera epidemics. Hirsch has collected a

great number of examples showing the influence of low places,

the lowest and most moist parts of cities and dwelling-houses,

and cholera germs are no exceptions here, as a high degree of

dampness very much favors the development of protoniycetes.

There can be no doubt, therefore, that great humidity of the

soil, and especially accumulations of ground-water in the super-

ficial layers, may be regarded as among the chief breeding fac-

tors of cholera germs. Another statement of Pettenkofer' s has
also met with confirmation more frequently than contradiction,

namely, that it is not the high stand of the accumulated ground-

,
water, but much rather its fall, which is most liable to diffuse

the germs of infectious diseases, and thus favor epidemic out-

breaks of cholera.

We arrive now at the so important question of drinking-

water, regarded by some as the sovereign agent of dissemination

of the disease, and by others again as of but little significance.
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Pettenkofer seems to belong to the latter, and he lays especial

stress upon the fact that the Indian physicians, particularly Bry-

den, notwithstanding their extensive investigations, are not will-

ing to grant to drinking-water the least influence. It is certainly

not at all impossible that the very different conditions of drink

ing-water may alter its influence at different times and in dif-

ferent countries, i.e., that infection of the water in cholera epi-

demics may not occur at all at times, and again at other times be

very marked. There can surely be no doubt that infected drink-

ing-water may act just as injuriously in spreading cholera as

that pure drinking-water, which is free from all infection, may
exert a favorable influence in staying the disease. It is interest-

ing to note the different interpretations put upon the celebrated

observation of Snow, who established the connection of the fear-

ful local epidemic in Broad street, London, in 1854, with an

infected well ; the epidemic ceasing on the day when the well was

closed. Bryden denied here, too, any influence to the drinking-

water, and stated that he had seen exactly the same thing in

Indian regiments on the march, after they had remained over

night in an infected place. But if we look at the reduction in

the number of the sick, even before the closure of the well, a

fact upon which Bryden lays great stress, it does not seem at

all improbable that the people in the vicinity, frightened at the

great mortality, took less and less water from the well every day.

Griesinger justly cites as of especial importance the fact commu-
nicated by John Simon, that in the houses in London supplied

with river water, drawn from the stream after it had received the

contents of a large number of sewers, so that it had forty-six

grains of solid constituents to the gallon, the number of inhabi-

tants who died of cholera was 13 to the 1,000, while in the other

houses, in exactly the same circumstances, save that ihory were

supplied with water containing only thirteen grains of solids,

the proportion was 3.7 per 1,000.

I select now, from a great number of examples, only a few

from a recent work of Frankland on the Water-Supply of Lon-

don and the Cholera.' On the 18th of August, 1866, a family

^ The Water-Supply of London and the Cholera. Quarterly Journal of Science, 1867.
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removed from London to Margate ; on the 26tli there was a storm,

with a heavy fall of rain, and the water had an unusual odoi

and taste. On the 27th four persons were attacked with cholera,

and on the following day still more, the most of wliom died.

The water in the well at the end of the garden furnished, in

100,000 parts, 93.4 of solid matters, of which 7.36 parts were of

organic or volatile nature. The cesspool adjoining the garden

had clearly poured its contents into the well after the overflow

caused by the rain, and this had caused the fatal contamina-

tion ; for an analysis made September 18th, showed 82.75 solids,

of which but 1.13 parts were of organic or volatile nature. It

was proven that all who were attacked had drunk from the well.

A similar occurrence was established by Dr. Lancaster, of Epping

Forest. The Broad-street pump, as already mentioned, caused

the fearful outbreak of cholera in the parish of St. James.

The inhabitants of London who used Thames water from

Kew, above London, showed a mortality from cholera of 8 to

10,000 ; those who used Thames water from Hammersmith, 17

to 10,000; those from Chelsea (both places are further -^jp the

Thames), 17 to 10,000 ; those from Battersea to Waterloo Bridge

—this is water that is contaminated in the city—103 to 10,000.

In 1854 only the half of a district was supplied with water from /

Teddington lock {a lake), and the mortality was 87 to 10,000 ; in
'

1866 all the water was drawn from Teddington lock, and the

mortality was 8 to 10,000.

Manchester suifered terribly from cholera in 1832 and 1849,

when the water was impure ; now the water is derived by aque-

duct from the interior of Derbyshire, and subsequent epidemics,

1854 and 1866, furnished only sporadic cases.

In London the cholera of 1866 was very severe onl^^ in the east

end, which was supplied by the East London Water Company
from Oldford. The reservoir is on the river Lee, which is little

better than an open excrement and sewer receptacle. Even fil-

tration was often neglected. The consequence was, that the mor-

tality in the district was from 63 to 111 in 10,000, while in the rest

of London, supplied with pure water, the mortality was from 2

to 12 in 10,000. London receives now daily 100,000,000 gallons

»f water from nine companies. A space as large as that occupied

. a lock -^K.J- au nt^\ycb\^^

- 4
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by Westminster Hall, filled with water to the lieiglit of 1,070

feet, represents tlie daily consumption.

Dr. Scliiefferdecker reports a fact well worthy of note con-

cerning the six great cholera epidemics which have visited

Konigsberg from 1831 to 1866, in which 5,543 persons were

attacked and 2,671 died. Tlie inhabitants of those parts of the

city which were snpj)lied with drinking-water from the river

Pregel, and from the wells with pumps, were those chiefly

attacked, while those who were supplied by pipes from the

so-called upper tank suffered much less severely. This last-men-

tioned water is exceedingly pure, and remains of about the same
composition during the whole year, while the contrary is true

on chemical examination of the water of the Pregel and of the

wells, which are fed with ground-water. It is probable that the

impure river water penetrated into the wells, though it is possi-

ble that tlie contents of the house-sewers emptying into the

Pregel found their way also into the shafts of the wells.

Graetzer, in his excellent report of the cholera of 1867, very

accurately describes an instance, still fresh in the memory of all

of us in Breslau, in which the wall of a badly constructed privy-

vault, attached to a newly built and well-arranged house in the

New Tauenzien street, rendered the water in the well near to it

impure. Besides, the privy-vault was not regularly emptied, and

its contents escaped over into a second unwalled excavation in

the neighborhood of a large accumulation of ground-water. The

consequence of this contamination of the drinking-water was,

that in the beginning of the cholera epidemic of 1867, no less

than twelve inhabitants of the house were attacked, eleven of

whom died, among them the negligent landlord himself. Besides

these, also a number of other persons in the vicinity, who simply

procured their drinking-water from this house, were likemse

attacked. Cholera germs had clearly, in this instance, first

entered the privy, then easily found their way into the drinking-

water, and so into the digestive organs of the individuals who

had used the water, thus engendering in them this most destruc-

tive disease.

A great number of chemical analyses of well-water, made in

Breslau by Justus Fuchs, as well as the still more important
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microscopic examinations of many wells hy Ferdinand Colm,

with whom I was myself actively engaged during his life, have

proven that, besides the contamination by organic matter, and

especially by such matter as results from nitrogenous combina-

tions, a whole fauna and flora live and flourish as parasites in

the water of these impure wells. These wells, moreover, corre-

spond quite closely to the houses in which, as a rule, the most

numerous attacks of cholera occur, although I know of local epi-

demics in which the drinking-water was not at fault. The shal-

lowness of the wells, as a rule ; theu* imperfect isolation ; their

by no means infrequent communication and infiltration with

the privy-vaults, water-closet and sewer-pipes in their close

vicinity ; their abundant supply from impure ground-water—ren-

der it easily understood how cholera germs, present in tliese

fluids, may multiply in the most prolific manner. Nevertheless,

the conditions favorable to the development of tliese parasitic

germs vary to such degree, that even under the same local cir-

cumstances epidemics may be ver}^ light or very widel}^ sj)read.

To attempt to deny any influence at all to ground- and drink-

ing-water in the diifusion of cholera, because of these very differ-

ent conditions, would be a skepticism absolutely uninstifiable.

xV whole series of positive facts cannot be disproved by negative

evidence, which really only shows the variability of the etio-

logical conditions. The history of the lowest organisms reveals

to us at every step similar occurrences ; the same species of

mycetes may now develop in the most luxuriant manner, or

again in the same medium entirely cease to exist ; this may be

due, on the one hand, to the abundance or scarcity of suitable

nutritious matter, or, on the other, to the fact that even with an
abundance of nutritious matter, the pathogenetic variety may be

consumed by other species.

It is very easy, moreover, to misunderstand these conditions,

and I have often found that some authors will not admit the

influence of drinking-water upon cholera unless it can be consid-

ered as the exclusive agent in the diffusion of the disease. Tlius

Zehnder grants that it is true that a considerably greater num-
ber of persons were attacked in the last epidemic at Zurich, who
had used the water from the unclean wells, than those who had
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used the water from the cleaner wells witli spring water, and yet

he ascribes to drinking-water but very little influence. The

truth is, nothing acts exclusively in the development of cl olera.

The only indispensable factor is the cholera germ
; this acts in

every case, from the lightest to the most severe, at every period,

in every epidemic, in every land of the earth, and yet its action,

too, varies in extreme degree. In many cases it causes but a

temporar}' diarrhoea or a light cholerine, while in other cases it

may be fatal in a few hours, the difference depending probably

on the numbers in wliich it has entered, and on the favorable

or unfavorable conditions of development it encounters in dif-

ferent individuals. Since, then, all other etiological conditions

must first act through this fundamental cause, and since this

germ is diffased cliiefly by fluids, but may also be spread by the

air, by the clothing and bedding, by various emanations and infil-

trations, it may be readily understood that there is as much irre-

gularity in the nature of the vehicle of the germ as in the mode
of penetration of the vehicle into the recesses of the organism.

Our very w^orthy Professor of Ophthalmology, Foerster, has

recently published a very valuable contribution regarding the

drinking-water question and the spread of cholera in the pro-

vinces of Poseu and Silesia, based on analyses of the water in

places that have always escaped attack. Thus the Polish Lissa,

a great railroad junction, has always remained free from attack
;

its water, which is of very good quality, is brought from out-

side of the city through excellent pipes. Even imported cases

have never extended the disease at this place. Lauban, also,

is sui)plied w^ith pure spring water through iron pipes from

vidthout the city, and although a number of epidemics have

occurred in the vicinity, it has always enjoyed immunity from

cholera. The same is true of Pless, notwithstanding its marshy

surroundings. Neumarkt, Griinberg, and Glogau owe their con-

stant escape, according to Foerster, to the same cause. In the

fortified city of Glogau, the parts of the town supplied with

pipes remained free from the epidemic, even after cholera had

been imported ; while the part situated on the right bank of the

Oder, which is supplied with water from wells, lost 1^ per cent,

of its population in the epidemic of 1866. The same is true
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also of Jauer, whose upper eastern portion, supplied hy excel-

lent wells dug deep into the rocks, escaped attack, while the

western, low-lying parts, supplied by bad, shallow wells, liad

much to suffer from the disease. Zobten, a town very near to

Breslau, likewise escaped. It is but poorly supplied witli

water, as many of the wells, only twenty or thkty feet deep, but

all bored out of the solid rock, dry up during the summer

months. Even the privy-vaults here, although shallow, are all

dug out of the rocks. During the last few years spring water

has also been carried to the city by aqueduct. Tarnowitz also,

even after the importation of cases, has always remained free

from an epidemic of cholera. I am in possession of the hand-

somest specimen of petrified shell-fish of all Silesia from this

place ; also of beautiful lead ore, mixed minerals, also the rare

Tarnowitzite ; these all lie under the porous dolomite, and must

all be penetrated to reach drinking-water. The city possesses

also a good pipe-water supply. Foerster attributes the immu-

nity of Sclimiegel likewise to the good quality of the drinking-

water, as the wells chiefly used are far removed from all privy-

vaults, and the layer upon which rests the water is separated

from the surface of the ground by three layers of clay. I may
add also that in Munsterberg, which has an excellent water

supply, cholera has never prevailed. I have often wondered how
Pettenkofer, to whom we owe so ver}^ much of what knowledge

we possess about cholera, could always conduct himself so

coldly towards the question of drinking-water, as the drinking-

water has in the ground-water one of its chief sources of supply.

Pettenkofer has himself published a most striking example of

the infection of wells by ground-water, when he announced that

he had at times found the ammoniated water of the gas-works in

wells situated at a distance of 700 feet. Instances of contamina-

tion of wells by ground-water at great distances, from 300 to

500 feet and over, are so numerous that it would be tedious to

enumerate them. The importance of drinking-water in the dif-

fusion of cholera is very great, from the fact that it may act inde-

pendently of the ground-water,—a circumstance which Petten-

kofer very justly emphasizes—for instance, by direct infection

with cholera germs from privy-vaults, etc. As this infection fi'ora
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privy-vaults is possible even at the comparatively great dis-

tance of 100, even 200 feet and more, it is clear that the incom-

prehensibly senseless location of wells near to 2)rivy-vaults,

which is not even now avoided in newly erected buildings, the

poor isolation of the wells, the so frequent damage to their struc-

ture in cold winters, their neglected or improperly executed

repair, easily permit the penetration into the water of contamin-

ated fluids. In this way cholera germs from privies may not only

find immediate entrance into the drmking-water after the impor-

tation of cases or during epidemics, but they also find the water

relatively rich in ammonia, acids, the salts, organic substances, and

even the lower organisms, a fluid thus resembling the well-known

solution of Pasteur, and peculiarly fitted for the development of

cholera germs, if other more innocent parasites have not already

so far consumed the nutritious matter as to leave but little for

the new-comers. The objection that these most important etiolo-

gical circumstances are by no means always effective, that their

lack of any effect, indeed, may be demonstrated in a series of

cases, has no more anti-etiological significance than the fact that

of four or five persons bitten by a mad dog,—even with neglect of

all measures of prophylaxis, such as cauterization, for example,

—

but one, as a rule, is infected. Throughout this account, in

explaining the development and diffusion of infecting parasitic

germs, I have adopted a view which seems to me not only to be

in harmony with the facts of natural history, but also calculated

on the one hand to refute every exclusive theory, and to show, on

the other, that we are not Justified in skeptically rejecting facts

simply because they are not constant. In unison with Petten-

kofer's statement, that the diminution in depth of the ground-

water is much more favorable to the diffusion of cholera than

its high level, is the explanation that during the period of sink-

ing there is a stronger current towards the wells, while every pro-

tracted dryness of the soil, by keeping the ground-water at a

low level, hinders the communication between the three factors:

ground-water, drinking-water, and sewage fluids.

But however intimate the connection between the ground- and

drinking-water, it is of course perfectly clear that if the drinking-

w^ater be rendered independent of the qualitative and quantitative
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variations of the ground-water by isolation, a most potent element

in the dissemination of cholera ceases to exist. The a,bove-men-

tioned immunity of the cities of Posen and Silesia cannot be dae

to other causes, certainly not to any geological conditions. Some

of these cities are built on primitive soil, so that even granite

crops out in their vicinity ; others rest upon limestone, and most

of them have a surface of more or less porous diluvium, with the

characteristic erratic stone of the far north ;
the diluvium is cov-

ered with alluvium, beneath it lies the tertiary soil, and only

then do we arrive at the older formations. We have thus the

most varied conditions of stone formation and soil porosity, so

that the immunity cannot be explained on geological grounds.

The difference between different parts of cities of no great size,

like Glogau and Jauer, could not be explained on geological

grounds alone. If it could be proven of Jauer that the lowest

part of the city did not enjoy the immunity of the higher parts,

enthely aside from the question of drinking-water, this difference

of level between the infected and non-infected parts of the city

could not be established for Glogau.

So soon as it seems more than probable that cholera germs are

of protomycetic nature, the ground-water theory, as an. exclusive

theory, has the great disadvantage that it overlooks possibilities

which are absolutely independent of it, I cite here some of these

case-s as established by direct observation. The wells of some of

the best houses in Bresla,u, especially those in the Tauenzien

suburb, contained bad and impure water, and were therefore

little, or not at all, used for drinking purposes. But even the

privileged, so considered, thoroughly pure wells contain not a

few parasites in their water, which is perfectly clear and of per-

fectly good taste, and though most of the protomycetes are

destroyed by boiling, still some varieties escape. Moreover, the

water is not always heated up to the boiling-point in the kitchen.

The impure water, not intended for drink, is used to wash up
rooms as well as plates, cups, etc. How easy it is for cholera

germs, even though fewer in number and further apart than in

water not boiled, to adhere to and infect the objects with which
they come in contact. The frequency with which washerwomen
fall sick with the disease from contact with infected linen has
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often been mentioned, but tliere are also examj^les wliere cholera

lias been spread by rags and other objects. Tlie same is true, in

still higher degree, of unclean bedding. Zehnder ascribes the

origin of two cholera centres in the Zuiich epidemic of 1867 to an

accumulation of bedding, mattresses, pillows, etc, which had been

used on the beds of cholera patients, and were afterwards piled

up, before being carried off for disinfection, in the neighborhood

of the houses affected. We have akeadj seen that the air may
spread the cholera germs, though not in the measure fonnerly

believed, and hence in a city severely attacked very many per-

sons suffer from a peculiar diarrhoea, evidently due to the influ-

ence of the prevailmg disease, which is projDagated, as already

stated, much more readily by moist than dry air. Zehnder espe-

cially emphasizes the fact that in the Zurich epidemic of 1867 a

moist air, impregnated with gases from privy vaults, found its

way into the interior of houses in which the ventilation was

defective, and so contributed greatly to the diffusion of the con-

tagion. In many of these houses the privies are in the interior

of the building, or at some height above the level of the lower

story. In some houses, also, tliere cu'culated a current of moist

air from the canal into which the privies emptied. It is more than

probable, too, that in some cases, owing to insufficient isolation,

there was direct escape of infected fluids by inflltration into the

neighboring parts of the houses.

Uncleanliness, defective ventilation, and crowding into narrow

sx)aces, very much increase the chances of diffusion of the disease.

The cholera germs are not only quantitatively increased in this

way, but they find also the richest field for proliferation in the so

favorable moist heat and in the fluids saturated with ammonia,

which nourish bacteria much more effectively than when a part

of the ammonia has already been converted into nitric acid.

Each one of the above-mentioned factors is in and of itself injuri-

ous, and often those houses apparently most favorably situated,

from a hygienic point of view, possess centres of decomposition

and infection, the removal of which very much abates or even

checks a local epidemic. Although the skeptical tendency exists

in recent times to exculpate cholera excretions from any connec-

tion with the diffusion of the disease, yet so many facts have accu-
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raulated in support of tlie possibility and frequency of diffusion

in tliis way, that, without giving it anything like exclusive impor-

tance, it would be very dangerous to wantonly throw overboard

this important etiological factor. And though Griesinger reports

that cholera rages murderously among the caravans of the desert

of Africa, where there are neither privies nor night-vessels, and

the ail' is unsurpassed in purity, this proves only that privies are

not necessary to cholera infection, and that the disease may
spread itself without any accumulation of excrement. Yet parti-

cles still remain upon the washing and bedding, and excreta may
also prove infectious before removal. Moreover, the disease may
prevail in unusually different conditions, and it should be ascer-

tained whether the cholera of caravans does not show, as a rule, a

much lighter mortality than the cholera of cities and villages.

Even though ground- and drinking-water should be withdrawn

altogether, yet the power of cholera would be by no means lost

;

it would only be very much lessened. Pettenkofer long ago

maintained this view of cholera in ships, and the subsequent

observations of Bryden lent it perfect confirmation. This last

author gave statistics of 126 transport vessels, which carried,

between the years 1861 and 1869, 50,604 Indian natives from

Calcutta to the West Indies. Cholera appeared on 20, that is,

16 per cent, of these vessels, but everywhere in light grade. The
same author showed, later, that in 82 vessels which transjDorted

30,361 persons (22,077 to Mauritius and 8,284 to America), but 1

per cent, altogether perished with cholera. All the ships left

harbors in which cholera prevailed. If thus, under these circum-

stances, only one-sixth of the vessels had patients with cholera,

and the medium mortality rate was 1 per cent., considering the

crowded manner in which the 300 to 400 passengers were com
pelled to live in this hot climate, it is a proportion which may
certainly be considered as favorable. But here again the drink-

ing-water may be suspected, since although no longer in danger
of becoming infected after it is once upon shipboard, yet it may
have been brought on board already infected from the land.
Anyliow, it would be a very good precaution, under such circum-
stances, as weU as in the provision of caravans with drinking-
water, to previously subject the water to thorough boiling.
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What changes drinking-water may undergo on shipboard is

shown by that mysterious occurrence of dry colic among the

French troops on the Senegal ; the trouble continued for some

time until Chevallier demonstrated that it was simply lead

colic caused by the small quantities of lead dissolved in the

water which had been stored during the passage in leaden ves-

sels.

Individual predisposition plays an important role in all epi-

demics and in all cases, from the lightest choleraic diarrhoea up
to the most well-marked attack of cholera. No insignificant

number of persons enjoy at least a temporary immunity against

the disease. Should choleraic diarrhoea prevail during an epi-

demic, many escape it entirely, others suffer only lightly and

temporarily, while others again, notwithstanding the employ-

ment of all sorts of theraj)eutical and hygienic measures, are

subject to continued and repeated attacks. I was even com-

pelled, on this account, to send a number of my patients away

from Paris in 1849. What has been said concerning the immu-

nity of races and nationalities is based, for the most part, on

superficial observations. Thus in 1880, or about that time, a cer-

tain immunity was claimed for the Jews ; but subsequent epi-

demics showed this to be an illusion. In southern countries,

with a mixed population, it is at one time the African, at

another the Malay, and at still another the Caucasian race which

is attacked. English India is the only country which shows

exceptional conditions in this regard. Bryden draws the conclu-

sion, from a series of observations, that of 63,409 Europeans and

93,648 natives in the garrisons and prisons of India, 53.68 per

thousand Europeans and 4.11 per thousand natives died, so that

the Europeans suffered thirteen times as much as the natives.

Most remarkable here, too, was the difference between the

Indians of the plains and those of the mountains, representing

two different races. It was only the Sepoy regiments, inhabi-

tants of the plains of the Ganges and Central India, that enjoyed

a comparative immunity, while the regiments composed of

natives of the Himalayas and of the town of Gorkha have

pretty much the same predisposition as the Europeans. It

is probable, as Pettenkofer remarks, that this difference in
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favor of tlic Sepoys depends upon acclimatization and accom-

modation, as the new recruits from England suffer also much

more severely than the soldiers who have already lived in the

country for some time.

It is generally claimed that the dissemination of cholera is

independent of climatic influences. With the exception of India

this is probably true, as a rule
;
yet this statement should not

be made too absolute, especially in regard to the influence of the

seasons. From an analysis of 341 epidemics in different lands,

Hirsch comes to the conclusion that cholera has appeared in

nearly half of all the epidemics during summer, and chiefly in

July and August ; that autumn and spring are about alike, but

that winter is characterized by a remarkable exemption from the

disease. The mortality from cholera in the larger countries in

individual seasons, as in England during the cholera years 1832

and 1849, is in perfect harmony with this statement. The cessa-

tion of autumn epidemics of cholera, on the approach of the cold

weather of winter, has been generally remarked. Still, there are

exceptions here also ; thus cholera continued in Moscow, in

1830, at a temperature of — 4° Fahr., and in Orenburg at even

— 22° Fahr. The highly probable explanation of this infrequency

of cholera in winter lies in the fact that moist heat exercises

a much more favorable influence on the development of chol-

era germs and j)rotomycetes in general than a lower tempera-

ture.

In India, according to Pettenkofer, the development of chol-

era demands a medium degree of humidity of the soil. Great and
protracted dryness, as well as excessive, long-continued moisture

of the soil are alike unfavorable to cholera ; therefore it is that

in the hot regions of the East Indies, where the dr^mess predom-
inates and rainfalls are scanty, the cholera breaks out, as a

rule, in tlie rainy season (the summer or monsoon cholera of

Lahore) ; while in the hot regions of lower Bengal, where wet
weather predominates and rainfalls are abundant, the cholera

prevails in spring seasons which lack their usual rain (spring

cholera of Calcutta), and is dissipated again by the summer or
monsoon rains. Places like Madras, which stand midway
between Lahore and Calcutta as regards rainfalls, other cir-
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cumstances being just tlie same, show pretty regularly a spring

and summer cholera in the same locality.

According as the relations ot rainfalls and conditions of tem-

perature, of hunudit}^ of the soil and of the ground-water vary

in any one region from the usual rule, so also do we find varia-

tions in the rhj^thm and frequency of cholera in this region, so

that such a place, for instance, as Bombay, has, instead of its

usual spring cholera, an exceptional monsoon cholera, and vice

versa.
»

We discover thus what great weight is attached to the mon-
soon in reference to cholera by the Indian physicians, who are

miasmatists
;
they deny almost all influence to communication,

to which the contagionists, as Macnamara, attach the greatest

importance. Pettenkofer probably strikes the truth here again

when he explains the influence of the monsoon by the saturation

of the soil, and accepts also dissemination by intercourse as a

very effective agent of diiiusion in India.

The spread of the disease by the pilgrims of Hardwar, in 1867,

is very interesting in this regard. Three millions of pilgrims

assembled here in an infected place, and spread the disease, on

their return, over all India ; it broke out immediately after their

departure, in every place through which they passed on their

return journey. Bryden, in denying this influence, expresses

himself as follows: "I believe that the geographic distribution

of cholera would not have been different had there been no

assemblage of pilgrims at Hardwar."

To return now again to the influence of seasons of the year

and meteorological conditions, we find, aside from the reports of

cholera in severe winters, still another very interesting fact in

confirmation of the mycetic theory : cold does not often kill chol-

era germs, but it reduces them to a minimal, and, for the time,

harmless life ; but the germs increase again in marked degree, and

develop their destructive action with the increasing heat and soil

moisture of spring. The cholera survives the winter. So it was

in 1849-50 in Halberstadt and several places in Bohemia, whence

it spread itself over North Germany and Austria ; also in the

winter of 1850-51 in several places of Westphalia (Eieke).

The conditions of the weather, aside from cold, exercise but
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little influence; still, we observe here too, occasionally, some

curious facts. In tlie Paris epidemic of 1849,' after a wet spring,

the cholera reached a fearful degree of fatality in the first eight

days of June, there being between 800 and 900 new deaths a

day ; on the 9th occurred one of the most violent storms I ever

experienced, and the new attacks at once diminished to one-

third of the former number, and continued to diminish from

this time on. I refrain from any exijlanation of this fact,

though it made a very lively impression on me at the time.

The same observation was reported of the Vienna epidemic of

1849, and likewise of that which occurred in Christiania. Other-

wise it has been generally observed, and I can confirm it myself

from individual experience, that the variations of epidemics

seem to depend but little on the changes of the weather.

Rough, changeable, and very windy weather, by producing

numerous colds, and very hot weather, in which an excessive

quantity of drink is ingested, thus leading to disturbances of

digestion and diarrhoea, may act as predisposing causes. Noth-

ing more positive has been obtained from the investigations

into the amount either of the ozone or of the electricity in the

air. The individual predisposition already mentioned is of far

greater importance.

It is generally believed that the male sex suffers rather more

frequently than the female. This was the case in my cholera

liospital in Zurich in 1855, and yet the mortality among females

was markedly higher than among males, so that differences may
not only occur here in difi'erent localities, but the relations of

sex also, as regards liability of attack and mortality, are by no

means identical. So far as age is concerned, authentic observa-

tions show us tliat the foetus in utero may be attacked with

cholera at the same time with its mother (Mayer, St. Peters-

burg, 1831
;
Giiterbock, Knolz, p. 11. Most of the children of

the aborting pregnant women in the Vienna Lying-in Hospital

showed the results of cholera ; Buhl and others). At other ages

of childhood the liability of attack is very different in different

epidemics. Cholera rarely attacks sucklings, as a rule. In the

great Paris epidemic of 1849 the disease, in the first three years

of life, in the Children's Hospital, was rare but destructive;
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after the fiftli year it was mucli more frequent, but still much
less so than among adults. The mortality in this second period

of childhood was nearly one-half. The second decade of life

showed on the average the most favorable results as regards the

number attacked and the mortality. Cholera makes absolutely

the greatest sacrifice, in point of numbers, between the ages of 20

and 30 ; but with the advance of years the disposition to it is but

little abated, comparatively, although it is somewhat less than in

the prime of life ; but the mortality increases.

Occupation has of itself much less influence than the bad

hygienic circumstances pertaining to poverty, such as severe

labor, uTegular or often bad diet, frequent excesses, uncleanli-

ness, close crowding, carelessness in regard to drinking-water,

privies, etc. Laborers in and about water are said to be more

frequently attacked. The influence of the occupation stands in

inverse relation to the profits which accrue from the labor ; the

better the laborer is situated, the easier he escapes. Among the

garrisons we have to consider again the conditions of individual

barracks, and we notice here a great difference between the in-

fected places with high mortality and those that are free from

infection. The same remarks apply to the prisons which, when

they are properly kept, are even less liable to attack than other

places in the vicinity. An attack of cholera usuall}'' protects an

individual from a second attack, as recurrence of the disease is

not frequent. When an epidemic is of long duration, the inhabi-

tants of the country where it prevails become in a manner accli-

mated, as in the epidemic centres of India, where the acclimated

Europeans are much less frequently attacked than strangers.

Everytliing that reduces the strength of the individual, most

especially debility and disease, increases the ^predisposition ; hence

the frequency with which convalescent patients are attacked.

Besides the not infrequent occurrence of infection in the hospital

—a fact observed in the Charite and other hospitals, and concern-

ing which Bryden says that cholera hospitals should be closed

whenever the nurses are attacked—I observed in Velpeau's wards

the very remarkable fact that all the operations, even the most

trivial, were followed during the height of the epidemic b}^ a fre-

quently fatal attack of cholera, so that for weeks every opera-
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tion, not absolutely necessary, had to be avoided. The state-

ments that individual diseases lend a predisposition to, or

immunity against, cholera, rest on observations which do not jus-

tify definite conclusions. Alcoholism, however, predisposes to

cholera everywhere.

As regards diet, I have always observed that all kinds of

nutritious food and drink of good quality may be ingested with

impunity during an epidemic, but that excesses of every kind are

injurious, and every gastro-intestinal disturbance after impru-

dences in diet must be carefully treated at once. Of course, during

cholera times, as at all times, unripe fruits, decaying vegetables,

decomposing meats, drinks of bad quality, are to be avoided with

the greatest care. Should diarrhoea occur during the prevalence

of cholera, even though in slight degree, the diet, as we shall see

later, should be carefully regulated both as to quantity and qual-

ity. In several of the epidemics in S^vitzerland, as also in other

lands, more attacks occurred during the first days of the week
than the last, on account of Sunday excesses. The fear of pur-

gatives during cholera is carried to excess ; severe cathartics

should be avoided, but mild remedies, with only laxative effect,

as castor-oil, mineral waters, etc., have never proven injurious in

my experience ; on the contrary, I have often seen in Paris, in

1849, obstinate diarrhoeas, which had resisted all other means,

yield to small doses of mineral water. Colds, fatigue, very vio-

lent mental impressions, may all act injuriously. This is less

true of the fear of cholera ; as I have noticed, on the contrary,

that those who protect themselves most cautiously are seldom
attacked.

Nothing can be more capricious than the variation in the inten-

sity of cholera in different places and at different times, or even
at different times in the same places. An imported case may end
in a local attack confined to a single room or house ; even a simul-

taneous importation of a number of cases at different points may
exhaust itself in a number of local epidemics ; whUe at other times

a single case sufiices to swiftly produce an epidemic, or even a
raging pestilence. The history of different epidemics in our large

cities shows the greatest variety of effect, according as the cholera
germ finds the conditions for development more or less suitable.
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Tlie influence of other epidemics npon cholera has been very

mucli exaggerated. The sequence of cholera upon influenza, in

the third decade of this century, was a mere coincidence ; as

was also the precedence of purpura in 1849, in the districts of

France, where it was always endemic. Intermittent fever has no

particular relation to cholera, though both stand in connection,

not infrequently, with the degree of humidity of the soil. As to

its coincidence with widespread gastro-intestinal affections, we
may remark, first, that the warm summer months favor both, and

next, that the prevailing diarrhoea is very frequently the conse-

quence, and not the caiise, of the influence of cholera.

In not a few cases the first attacks are isolated, then an inter-

val occurs to quiet public apprehension, and then, after one or

several weeks, the epidemic breaks out with violence and rapid

diffusion. A light epidemic of long duration may also swiftly

and unexpectedly reach a maximum intensity. This course is

exceptional, however, and we observe much more frequently that

when cholera has once fastened its roots in cities it attains to a

considerable height in a few weeks, reaches its acme in the course

of the second month, and then either gradually abates or shows

one or a series of more marked ascents before its final cessation.

The average dui'ation of a real epidemic varies between two and

four months, but is more protracted in large cities. I observed

that the Paris eijidemic of 1849 lasted about ten months ; in

Prague it continued, according to Loeschner, with six different

recurrences, two years and nine months, and in St. Petersburg

longer still.

It has been widely maintained that the greater epidemics show

comparatively the highest mortality rates at the start, and while

this seems to be confirmed in a series of epidemics, it is still by no

means a general rule. In Paris and Zurich I saw just as many
SAviftly fatal and bad forms of the disease, in proportion to the

number attacked, towards tiie close, as at the beginning or ui the

middle of the epidemic. Very small and insignificant epidemics

may also be comparatively very destructive. We had an outbreak

of cholera in Breslau during the month of July, 1873, which

occurred at different local centres, distant from each other, and

which in no way increased to even a light epidemic, as but one or
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several persons were attacked daily, and yet at least two -thirds ol

those attacked died. Griesinger observed tlie same thing in Cairo,

in 1850. I will not deny, therefore, the frequency of a relatively

diminishing mortality after the acme of the disease has been

passed, but will only call attention to the numerous exceptions.

When the cholera really becomes epidemic, the spread. of the

disease, even in a severely infected place, is by no means general

or in any way uniform. A row of houses or streets, or perhaps

the larger sections of a city, become epidemic centres ; then again

there are in individual houses one or several room epidemics,

sometimes with a certain preference for moist cellar lodgings

;

or individual groups of houses are attacked in one street ; often

only one side of a street is attacked, or, out of a group of streets,

perhaps a square and one or two streets will be visited by the dis-

ease, while in the vicinity there will be only isolated cases, or none

at all. We find illustrated here, again, the combined effect of

importation and of local fixation of the cholera germs in the

ground- or drinking-water, in the moisture of walls, in the damp,

heavy, musty air of unventilated rooms, and in the emanations

of sewers ; while the dissemination of the germs is effected by
their adhesion to the washing, bedding, vessels, etc. As the most

of these local epidemics begin with importation, and as they

depend upon the more or less favorable conditions for the devel-

0])ment of the cholera germs, they do not last, as a rale, over

one and a half or two weeks, only exceptionally much longer,

though they are frequently followed later by straggling cases.

During my practice in Paris I directed the well-to-do among
my patients to leave the house for a few weeks, so soon as a

well-pronounced case of cholera appeared in it, and not one of

these individuals fell ill later in the course of the epidemic. In

the beginning of a local epidemic, therefore, it is sometimes a

very useful precaution to vacate certain houses.

The subject of the duration of local epidemics naturally leads

us to consider the period ofincubation. This period usually lasts

from two to three days, exceptionally from one to tM^o days ; on
the average it does not exceed one week, and though a period

of one or two weeks is by no means rare, a longer time is excep-

tional. Cases of very rapid infection, occurring from twelve to
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tweiit3'-four hours after the first possible infection, and of wliich

Griesinger cites numerous exami)les, are encountered relatively

much more frequently than those in which the infection occur.=:

late. Tliere are instances of very speedy attacks among persons

engaged in cleaning infected vaults. Of course, we only take

into account here those cases v^^hich have been collected with the

greatest care and with every possible avoidance of sources of

error,—cases in which it had been carefully noted how long was

the interval, first, between the arrival of healthy persons in an

infected city and the beginning of the attack, and, second, between

the arrival of the disease in a previously healthy city and the

moment of attack. The average period of incubation for cases

in the first category, according to Pettenkofer' s statistics, is 3.6

days ; for cases in the second category, 7.7 days. In his work
on the cholera in India, Pettenkofer cites new facts concerning

the period of incubation ; he says the time observed was from

two and a half to five days, on the average three days as the

minimum period. He cites the observation of Bryden, accord-

ing to whom, of 611 persons who remained but a few hours in

an uifected place 10 per cent, were attacked with cholera inside

of eleven days—in all, sixty cases, of which twenty-three were

grave forms. The first grave case showed itself in three days

after infection, on the sixth day the grave cases reached the

highest number, and the last grave case occurred on the tenth

day. The conditions in the second wing of the same regiment

were even worse.

From these facts we may draw a conclusion which is instructive

not only in a chronological point of view, but also regarding the

whole dissemination of cholera
;
they show that a local epidemic,

whether incidental to the march of troops or localized in houses,

is much more under the influence of the first infection than under

that of the continued development of the imported cholera germs,

and that these localized epidemics, as a rule, cease to increase

after one and a half or two weeks, even in a severely infected

locality, and thus the local epidemic, which is confined to a small

and limited space and a short period of time, is the picture in

miniature of the greater and more widespread epidemic which

represents and sums up a series of successive local attacks.
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Our observations concerning cholera are full of instruction also

as regards the natural history of the protomycetes. Ever since

the labors of Burdon-Sanderson we have been too much accus-

tomed to look upon the air as in a measure a hindrance to the

bacteria. It is true that cholera spreads much more rapidly in

the wet than in the dry way ; but a great number of facts prove

that the germs are also disseminated—without any loss of infec-

tious power—in the dry way, by the air and by adhesion to dif-

ferent substances, and this is the case in still greater measure for

the pathogenetic mycetes which belong to the directly infectious

diseases, such as relapsing fever, typhus fever, measles, scarlet

fever, small-pox, etc. The study of the origin of disease should

not confine itself anxiously to the facts in natural history already

obtained, but should enlarge and increase them by new investi-

gations.

That the conditions of mycetic development in local ej)idemics

are of paramount imj)ortance follows from the fact tliat these

]()(;al epidemics not infrequently break out in the seemingly

liealthiest parts of cities, in houses and streets inhabited chiefly

by persons in independent circumstances. I noticed this fre

quently in Paris in 1849, especially in the Rue St. Lazare. A
very strong proof of the possible dissemination of cholera myce-

tes by the air is the otherwise inexplicable fact of the general

occurrence of a peculiar diarrhoea in large cities so soon as cho-

lera has taken root, as well as that other fact that during the pre-

valence of cholera diseases of the most different kmds may show
some of the unmistakable signs of cholera. The relations between

cholera and other epidemics do not favor the belief that the one can

exclude the other, any more than that they are intimately con-

nected with one another as regards their origin.

SYMPTOMATOLOGY.

The General Manifestations of Cliolera.

We include under the term Asiatic cholera the diarrhoeas

which occur during the prevalence of an epidemic, cholerine,

and the well-defined grave forms of the disease. That all three
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are expressions of tlie disease itself, and not simply diff(^rent

degrees of it, is proven by the facts that the simple diarrhoea

often terminates of itself without leading to cholera ; that the

grave forms of cholera not nnfrequently begin precipitately

without previous diarrhoea
;
and, finally, that cholerine occurs

mostly without previous diarrhoea, frequently does not turn

into cholera, and may present, in the most positive manner, all

the signs of the graver forms,—only a few of these signs, of

course, being present in one and the same case. Some remarks

are necessary, therefore, concerning these different conditions.

The diarrlicea of cholera has nothing specifically character-

istic about it. It has the jjeculiarity simply that it occurs sud-

denly in a great number of cases during the prevalence of an

epidemic of cholera, and continues epidemic during the whole

course of the disease. It occurs mostly unexpectedly, not nnfre-

quently after errors in diet and colds ; it is attended with dimin-

ished appetite and thirst, but only rarely with a bitter taste and

thickly coated tongue. Patients feel weak and uncomfortable
;

the stools are painless, fluid, tolerably copious, turbid, j^ellowisli

or yellowish-brown, contain much desquamated epithelium, triple

phosphates, and bile constituents. They are not very numerous,

two or three in the twenty-four hours, rarely six or eight, and

are attended with borborygmi. They cease of themselves in a

few days or in from one to two weeks, but often show a disposi-

tion to recur from time to time, during the whole period of the

epidemic, in individuals who were neither previously nor sub-

sequently subject to diarrhoea. Some of the real signs of cholera

are associated with this diarrhoea, as for instance suppression of

urine, cramps in the calves, colorless stools. The impetuous

character of the proper cholera diarrhoea is likewise peculiar, but

it soon, as a rule, exhausts itself. But as this diarrhoea does not

often differ from the common intestinal diarrhoea, every such

looseness during the prevalence of an epidemic deserves the

greatest attention. There is no doubt whatever that this diar-

rhoea often leads to an attack of cholera, and therein lies the

danger. But this is not only not often the case, but its fre-

quency varies also in different epidemics. AYhile I scarcely saw

it fail in Paris in five per cent, of the cholera cases, I have missed
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t.lie prodromal diarrhoea in Zurich in one-third of all the cases.

The same relation seems to have prevailed also in Munich and

other places. An attack of cholera, in which premonitory diar-

rhoea is absent, is by no means worse on this account, nor has it

a less tendency to recovery than one in which it is present.

When the prodromal diarrhoea does exist, it lasts on the aver-

age from one to three days, more rarely from four to eight, and

over.

The cholerine which prevails during the time of cholera

differs but little from cholera sporadica ; it occurs mostly sud-

denly and unexpectedly, has the character of a violent cholera

morbus, and recovery from it is slow. The diarrhoea usually

precedes the vomiting at the start. Not unfrequently there are

temporary colorless discharges, also violent cramps in the calves,

perhaps slight cooling of the extremities, anuria, even albumi-

nuria. I have myself also observed a decided cholerine t3^phoid

after cholerine.

We come now to the grarier forms of attack, and we observe

here, as a rule, that almost every epidemic has its own peculiar

physiognomy ; that it varies markedly in intensity and extent in

different localities ; that it often begins with the lighter forms

and then passes into the graver, which may then prevail to the

end, but it may also present a high mortality from the start. In

some cases, it is rather the poor, in others, all classes of the

population that are attacked. In many places it lasts a few

weeks or months, in others a year and more. In medium-sized

or larger cities, in which it has already prevailed, it is but little

noticed by the majority of the inhabitants ; while in others it

snatches away one-fifth or one-fourth of the population, spread-

ing universal terror and horror. In the same city we see some
streets and public institutes more than decimated, while in the

neighborhood the cheerfulness and fri\^olity, or the work of the

inhabitants, are scarcely interrupted by the individual cases of dis-

ease and death. In the same epidemic there is such a complex-
ity in the manifestations and course as can scarcely be exhibited

in the most faithful description.

We may regard the diarrhoea, which varies in frequency in

different epidemics, as the prodrome of the disease. But where
26
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this is absent, patients usually feel depressed, tired, and un-

comfortable before the outbreak of the disease. These first

manifestations, which may, however, be totally absent, may be

regarded as a stadium prodromorum. Tliis stage lasts on the

average from one to three days, sometimes longer.

Tlie second stage, with which cholera not infrequently pre-

cipitately commences, constitutes the attack j)i'oper. It has

been designated as the algide or asjDhyxial stage, terms which are

rather one-sided. The beginning of the attack occurs in more
than half of the cases in the night, whether diarrhoea pre-existed

or not. There is a feeling of stupidity, general weakness, chill-

iness, most rarely a regular chill, and very soon a tempestuous

diarrhoea. More rarely do we observe vomiting at the start or

very early cramps in the calves. Dizziness, headache, very great

disquiet and anxiety are often present in the beginning, but most

patients, it is true, exhibit a certain indifference. At the height

of a very intense epidemic we sometimes see cases in which the

patients rapidly collapse, with symptoms of great distress, be-

come cold and cyanotic, and die after one or several hours. But

in these cases we discover an abundant colorless transudation in

the intestine. This form may be characterized as the cholera

siderans, but the term "cholera sicca" is highly improper. The

first discharges from the bowels are dark and pappy, if diarrhoea

has not j^reviously existed ; but the bile pigment soon dis-

appears, and they then show the rice-water, whey-like character-

istics. Sometimes they are of pale-reddish color from mixture

with the blood, and on standing they deposit usually a finely

granular, whitish-gray substance, which contains epithelium,

shreds of tissue, triple phosphates, bacteria, fine threads of alg^e,

and blood-corpuscles ; sometimes we find also phosphate of lime

and crystalloid salts of lime ; the fluid is alkaline, contains

much common salt and some albumen, but comparatively not a

very great quantity. Even in the worse cases the discharges are

attended with but little pain and almost no colic
;
borborygmi

and gurgling are frequent. The number of discharges from the

bowels varies from three to fifteen or twenty, but seldom exceeds

ten or twelve ; in quantity each stool amounts to from 4 to 6

ounces, so that, on the average, the material transuded from the
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intestines in cholera, during the stage of attack, does not exceed

from 50 to 70 ounces. The discharge by vomiting is, on the ave-

rage, much less. The amount transuded, however, is often not

more copious in fatal cases than in those which recover. Still,

it is certain that the loss of water from the blood constitutes

one of the elements of danger in the disease.

After the violent diarrhoea has lasted one or several hours,

seldom before or at the same time, vomiting sets in. The vomit-

ing discharges at first only the remains of the food, but it soon

assumes the peculiar whey-like appearance. It is entirely ab-

sent in many, even fatal cases ; in rarer cases it is reddish from

slight admixture of blood. The ease with which most patients

vomit is remarkable ; it seems almost a simple regurgitation. It

occurs in a series of efforts, repeated three, four, or even eight

times, and more. The whole period of these tempestuous dis-

charges varies between eight and twenty-four hours, when they

become more infrequent and often cease entirely for several

hours or even for two days, to return at irregular times—in the

case of the vomiting, for instance, especially after the ingestion

of drinks. The absence of bile pigment in the stools seldom

lasts over twenty-four hours, when the stools again become yel-

lowish-green. But before the stools return to the normal condi-

tion there is an irregular variation between a moderate diarrhoea

and constipation, unless a dysentery sets in to complicate the

trouble. In rarer cases vomiting continues at irregular periods

during the next few days. While the digestive organs, the

stomach, and bowels suffer especially, other symptoms present

themselves also in these parts. From the very beginning the

appetite is diminished, so that total anorejv;ia is usually present

at the commencement of the actual attack
;
patients complain

also of a pasty or a bitter taste. With the actual attack

intense thirst sets in, which is so distressing to some patients

that they are compelled to drink continuously, notwithstanding

the fact that all drink induces vomiting. The tongue is, as a

rule, coated white, and it is only in older individuals and swiftly

fatal cases that it early, becomes dry ; it shows very decidedly

the effects of the rapid reduction of temperature, and in bad
cases is protruded with great difficulty and much trembling. It
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has already been stated that tlie discliarges, on the whole, are

not painful, and it is this general absence of pain which permits

the patients to easily endure the attack np to the occurrence of

cramps
;

yet there are here, unfortunately, numerous excep-

tions. The epigastrium is occasionally very sensitive to pres-

sure, and is the special seat of a sense of constriction, a long

continued, extremely torturing precordial anxiety with great

dyspnoea, the distress of which is momentarily increased by
pressure. The abdomen is either flaccid or hard, and drawn in.

As in all diseases characterized by frequent vomiting, cholera

patients suffer not unfrequently from a distressing hiccough.

It has been maintained that in a violent attack the secretion of

urine ceases as early as the period of discharges. But it is

difficult to prove this statement, and then the more attentive

patients assure us at times that in the beginning the urine

escaped with the discharges from the bowels, so that the quan-

tity could not be noted. Still, it is undeniable that suppression

of urine occurs early in some cases.

Very distressing and painful cramps occur, as a rule, after

a few hours or in the second half of the attack proper. In the

Zurich epidemic cramps were not present in one-third of the

cases ; but usually they form one of the most tormenting symp-

toms of the disease. They affect particularly the lower extremi-

ties, the calves of the legs and feet, more rarely the hands. As
a rule they belong to the attack proper, or cease at least in the

course of the second day ; but I once saw cramps in the flexors

of the fingers up to the eleventh day.

fall of the temperature is no less characteristic of the

attack than the cramps and tempestuous discharges ; hence the

term algid stage. It occurs usually in the second half of the

attack. The extremities, especially the hands and feet, at first

become cold, the hands earlier, probably because the feet are

protected for some time by the heat of the bed ; then the face,

especially the nose and the tongue. The patients themselves

complain but little of the cold, which now gradually spreads

over the whole body
;
exceptionally there is a feeling of icy

coldness, which is more perceptible to the touch than by ther-

mometric observation, on account of the coincident moisture of
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the skin. In Zurich we never saw the temperature fall below

93.5° Fahr. in even the worse cases ; once only was it 88° Fahr.

in the axilla. The skin loses its elasticity at the same time, as is

evident from the permanence of its folds. Should the patients

not die in a short time after the attack, the temperature soon

approaches again to the normal, but continues variable for a

long time in bad cases ; in other cases the skin may become

warm, and even sweating is not a rarity. So soon as the tem-

perature is once fully restored there is no new reduction below

the normal grade. The cold parts—face, hands, feet, etc.—

become livid, cyanotic, and collapsed, if this condition persists

;

the features are pinched, and there is a remarkable sinking of

the eyes. When the disease turns to a fatal termination, the

eye becomes dry and the cornea cloudy ; there is a mist before

the eyes.

But while all these profound changes are taking place in the

different parts of the body, there is no femr. The pulse, from

the start, is rather feeble, and little or not at all hurried
;
excep-

tionally only is it as high as 96 or 100. In the course of this

stage it diminishes in strength almost from hour to hour, and

becomes thready and hardly perceptible in the bad and danger-

ous cases, or those in which the temperature sinks very percep-

tibly. The stronger the pulse remains in this stage, the better

in general is the prognosis. Even though the pulse can be

scarcely felt, the circulation may nevertheless be perfectly

restored, especially if pulsation may still be recognized in the

larger arteries, as the carotid and crural. In bad cases the

failure of the pulse may be noticed even at the heart, and I have

seen cases in which the diastole could no longer be recognized,

while the systole still continued. Occasionally systolic and
diastolic blowing sounds are present ; but they are not of them-

selves of grave significance.

The respiratory organs show in this stage the following

changes : The breathing in the more intense cases is short, con-

fined, and imperfect, often increased in frequency to 24, 30, or

even 40 respirations in the minute, seldom higher. Many
patients complain of dyspnoea, which is most especially marked
during the period of the violent discharges and at the beginning
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of tlie algid state, and disappears again at the end of this

period. Pressure over the stomach usually aggravates it.

Cough is scarcely ever observed, and stertor is only exception-

ally noticed in the fatal cases. In many patients the motion of

the lips only is seen during the effort of articulation. This per-

fect aphonia may at times yield for a brief moment, especially

if the intensity of the cramps causes the patient to cry out.

It should be remarked that all the symptoms mentioned fol-

low each other much more rapidly in children under three years

of age than in adults, and generally end in death. All the

symptoms, however, may exhibit different combinations and

different degrees of intensity, and so establish from the start the

difference between the lighter and graver forms, as well as

between the numerous transitional grades.

The sequence of the symptoms of an attack of cholera proper

are, first, precipitate discharges from the bowels, which soon

become colorless, then profuse vomiting of rice-water material.

So soon as these have lasted a few hours severe cramps set in,

the skin becomes cool and moist, and remains wrinkled, the face

collapses and is cyanotic, the pulse becomes feeble, thready, or

fails entirely, and the heart-beats diminish in intensit3^ The

voice is weak and hoarse,—the so-called vox cholerica—though

the hoarseness may be a special manifestation of the general

exhaustion. All these symptoms, when they increase still more

in severity, may lead to a fatal collapse. Death is rare in the

first twelve hours ; it is most frequent in the second half of the

first day. When death occurs on the second day it is really

more in consequence of imperfect reaction. Death during the

attack is characterized by a strange and peculiar physiognomy.

The patient lies with the body of a grayish-blue color, with col-

lapsed features, hollow cheeks, pointed tongue, deeply sunken

and closed eyes, in quiet indifference, and only gives evidence of

pain from time to time in consequence of the cramps. It is easy,

however, to awaken him from this state of stupefaction, when

he will answer correctly, though slowly, the questions addressed

to him. Notwithstanding the great debility, which makes every

motion difficult, notwithstanding the profound prostration which

is expressed in every feature of the patients, they still possess
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not iinfrequently entire consciousness. This was to me one of

the most disagreeable impressions of the Paris epidemic, to hear

patients in whom the pulse was no longer perceptible, in whom

the face was fully cyanosed and cold, still speak with the most

perfect possession of all the faculties of the mind. According

to Keinhardt and Leubusclier, some insane patients entirely

recover sanity for the time being, but the sanity vanishes agair

with the occurrence of convalescence, while others remain insane

to the end. One such patient, half an hour before his death,

adorned his attendants with stars and insignia cut out of paper.

Although, as we have seen, all the symptoms may reach such

an intensity in the stage just mentioned that a great number of

patients cannot survive them, yet we observe in other cases a

tMrd stage—the so-called stage of reaction—which shows the

most remarkable tendency to a restoration of the physiological

functions, though certainly with unequal results, as we shall

now notice. In the favorable cases, after the patient has

remained in the condition mentioned for one or two days on the

average, the profuse discharges begin to diminish in quantity.

Yomiting or a discharge from the bowels may still continue from

time to time, but in less quantity, and both lose the whey-like

appearance
;
constipation may even be present thus early in

many patients. The radial pulse, which before could not be felt

or was scarcely perceptible, now quickly regains its strength,

and in a few hours is often stronger and harder than in the

normal condition
;
usually it is also rapid, though seldom

increased above 96 or 100. Keinhardt and Leubuscher liave

often noticed a distinct dicrotic beat. The double heart tones

also soon become normal and regular ; the blowing sound syn-

chronous with the diastole disappears. Should a venesection be
made at this period, the blood will be found to flow as in the

nonual condition, but the serum will still be diminished in

amount. So soon as the regular circulation is re-established the

cyanosis of course disappears
;

still, many patients preserve for a
long time a peculiar marbled appearance. Heat gradually dif-

fuses itself into the peripheric parts of the body ; it rarely ascends
above the medium normal temperature, and a profuse sweat is

apt to break out at this period, either naturally or in consequence
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of hot drinks. Cramps cease, as a rule, with the beginning of

reaction. But the urine continues suppressed in the beginning

of this period for one or several days, and always shows albu-

men so soon as it is again discharged. Respiration remains nor-

mal, as the dyspnoea had ah-eady been markedly lessened towards

the close of the first period. Congestions frequently occur in

the head
;
they are especially violent and dangerous in children.

The stage of reaction is in general more intense in children, and of

shorter duration than in adults, hence it must be watched with

the closest attention. The face under these circumstances is

reddened, but unequally, so that it has a spotted appearance.

The eyes are congested and lachrymose. Most patients complain

of a sense of fulness and heaviness in the head, or of a dull head-

ache either general in character or seated in the forehead or occi-

put. Roaring in the ears is frequent. Notwithstanding a certain

tendency to somnolence, the most enfeebled patients are usually

sleepless. At all periods of life, but especially in advanced age,

these symptoms of reaction may be imperfect, or may even be

followed by a return to the algid stage
;
still, there are cases which

finally recover in spite of numerous fluctuations. This stage may
also vary much in duration. It lasts often only twenty-four

hours, but may continue two or four days ; and cases are not

rare in which it is protracted to seven, eight, or ten days. When
the convalescence is raj)id, the symptoms mentioned yield

quickly, and without any disturbance, to the physiological nor-

mal state ; the appearance of the patient in particular improves

rapidly, sleep and strength return, the tongue clears oif, the

appetite comes back, sometimes even in such high degree as to

lead to error in diet and relapse. The discharges still show occa-

sional diarrhoea, but soon become more solid ; the very scanty

urine becomes again more copious, but still shows for a few days

an opalescent cloudiness, albumen, and casts—rarely blood pig-

ment. According to our own investigations, and those of Pohl,

which were carried out under the supervision of Reinhardt and

Leubuscher, the albumen disappears in from two to seven days.

In women metrorrhagias during or in the intervals of menstrua-

tion are not infrequent in this stage.

Convalescence now makes rapid progress, so that it may be
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regarded as perfect—aside from slight after-pains—in from ten

to fourteen days after the beginning of the attack proper. If

nearly half of the patients die in the algid stage, in more than

half of the rest the stage of reaction goes on to a favorable termi-

nation.

But the reaction may be imperfect. The discharges recur

from time to time with critical symptoms, the appetite is only

partially restored or not at all, thirst continues to be a torture,

and the little nourishment taken gives rise to a feeling of weight

and distress in the stomach. The tongue also does not clean off,

and the taste remains bad, while diarrhoea alternates with con-

stipation ; catarrhal inflammations of the urinary and sexual

organs delay convalescence, and the mind is not perfectly clear.

Patients are sleepless, sullen, and may either fall back into the

condition of asphyxia, or secondary and subsequent diseases may
manifest themselves, or, lastly, the typhoid state may set in. I

shall have something to say further on concerning this state,

which I have carefully studied in different epidemics. But it

should not be overlooked that the convalescence is delayed, for-

tunately, in only about one-fourth of the cases that recover, and
then the course of the disease resembles the favorable form de-

scribed, only it is more protracted, more varied, and complicated.

In a still later stage the so-called cholera eruption shows
itself. This eruption is at one time of erythematous, at another

of urticarial character, or it m^ay show a roseola-like appearance.

It differs from the eruption of typhus in that it begins on the

hands and feet and spreads out towards the trunk ; on the face

it is mostly imperfect. The spots and papules may also run
together and form a diffuse redness in different places. This

eruption usually lasts only from two to four days, of which one
or two are taken up with its growth and the remainder with
its period of maturity and gradual disappearance. It seldom
appears before the end of the first and often not until during
the second week. Most of the patients thus affected recover,

though now and then a case may die.

We have already at different times called attention to the
albumen in the urine, and will only add here the results of
our observations during the last epidemic at Zurich. The first
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urine, after total suppression, was not passed in the cases under

our observation until forty-eiglit hours after the beginning of

the disease. We regarded it as a rule that the secretion of

urine would be restored in the course of the third or in the

beginning of the fourth day. The first urine passed was, as a

rule, small in quantity ; in two cases it was bloody, and once it

was attended with violent pains about the kidneys. Several

hours, from eight to twelve, usually elapse between this first

and the second discharge. The specific gravity varied between

1,007 and 1,010. At first there was considerable brown coloring

matter present, and on boiling with nitric acid it often showed

a light bluish tint (indigo coloring matter). Only once was the

first urine somewhat cloudy, but without albumen ; in other

cases albumen was constantly present, and remained for three or

four days, and sometimes longer. The quantity of the albumen

varied from a light opalescent cloudiness to an abundant deposit

on ebullition. Casts were usually distinctly visible under the

microscope, and were occasionally present in greater quantity

when the urine had been comparatively but little clouded by
boiling. Several times the microscope revealed decomposed

epithelial cells, and sometimes blood-corpuscles and uric acid

crystals. When the albumen disappeared, the quantity of urine

became much more copious. According to the accurate investi-

gations of Lehmann and Volk, which are for the most part con-

firmed also by Professor Buhl, of Munich, the first urine voided

is not only quantitatively small and albuminous, but it contains

also traces of sugar, a little common salt, and relatively very

little urea ; while in the next few days the quantity of urine, as

well as its relative quantity of urea and salt, greatly increases,

even far exceeds the normal quantity, and then, after some

variations, again returns to the normal condition, when the

albumen, casts, and abnormal pigment disappear and the spe-

cific gravity becomes normal.

The so-called cliolera typhoid is one of the most common

forms of protracted convalescence. Frerichs considers it as

a ura^mic condition. The following are the most important

typhoid symptoms : In the second half, or at the end of the first

week, the patient sinks into a condition of great debility, com-
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plains of intense lieadaclie or of a dull sensation, as if the head

were in a vice. At first the face is flushed and the conjunctiva

deeply injected
;

later, the patient becomes pale. Almost all

patients complain of vertigo
;
they lie in a condition of quietude

or profound indifference, which may increase to sopor or even

deep coma.

In the lighter grades patients answer questions properly,

but in the more severe forms the answers are disconnected or

else none are given ; there is also mild delirium. The nights are

restless, excited, disturbed by dreams. Many patients lie with

half-closed eyes and open mouth, and their speech is unintel-

ligible. Disturbances of the digestive organs are constant ; there

is a bad taste, a thick and heavily coated, yellowish tongue,

which is sometimes fissured and dried. There is loss of appetite,

thirst, nausea, occasional vomiting, constipation or diarrhoea, or

both alternately, distressing meteorism and ileo-csecal pain,

especially on pressure
;
cramps in the extremities sometimes

occur ; convulsions are rare in children ; in adults the more

tonic spasms, like trismus or tetanus, are encountered. The

urine is albiiminous and shows the changes already mentioned
;

the eruption spoken of above often occurs also in this state.

If the disease is about to terminate fatally, the patient sinks

into profound coma ; the discharges become involuntary, even

bloody ; the puis?, on the whole not much accelerated, becomes

thready
;

collapse sets in, and death takes place after short

agony. If the end is to be recovery, the head becomes clear,

the tongue clean, the urine normal, the appetite returns, the

discharges are regular, and the patient gradually recovers after

a tedious convalescence. In many cases boils and abscesses

occur in this period of repair. The duration of the typhoid state

varies, in the lighter as well as in the graver fatal cases, between

two and nine days, the average being from four to seven.

Among the complications of the con'Galescence or of the ty-

phoid state, which not infrequently destroy the patient, are

diiohtheritis of the larynx and pharynx, intense bronchitis,

pneumonia, pleuritis, dysentery, diphtheritic inflammations of

the bladder or female genital organs, and parotitis. In rarer

sases there may occur, during the convalescence, a regular
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relapse, from wliicli, however, I have myself seen several cases

recover. The condition of the patient at the time of the attack

is of great importance, from a pathological point of view. AVhen
cholera attacks a pregnant woman, abortion often takes place,

and when cholera occurs in the puerperal bed the disease is fre-

quently fatal. I had in my own practice a sad case of tliis kind,

in which, notwithstanding the most energetic treatment of the

prodromal diarrhoea, the disease continued on uninterruptedly

to the fatal end. But I have also seen puerperal women recover

from severe attacks of cholera. I observed in Yelpeau's clinic

in Paris, in 1849, that the most trivial oiDerations, the extirpation

of a sebaceous cyst, the puncture of a hydrocele, led to cholera.

In the Zurich epidemic of 1855 all my typhoid-fever patients

who were attacked with cholera died ; one abortive case alone

recovered.

It is impossible to describe all the sequelfe and complications

of cholera. Where the circulation is so profoundly distui'bed,

the most multiform local congestions and inflammations are pos-

sible.

If we take a glance now at the whole duration of the disease,

we may allow for the period of incubation from five to seven

days, often much less, sometimes longer
;
then, where prodromata

exist, they last, on the average, from one to three days. Next

comes the stage of attack, which is at times the second, or at

times—when the prodromata are lacking—the first ; this stage

may destroy the patient in from six to eight hours, or even in

less time than this, but it varies, as a rule, even in the bad cases

which run a rapid course, between twelve and twenty-four hours.

With the end of the attack begins the stage of reaction,

usually at the end of from eighteen to twenty-four hours, and ia

this phase of the disease the patient either dies from cyanotic

asphyxia, or the reaction is perfectly established and the attack

proper is happily and definitely over. The stage of reaction may
pass into speedy convalescence, which may terminate in the

second half of the first week ; or the convalescence is protracted,

either without further critical symptoms or with transition into

the typhoid stage. The typhoid stage, in turn, may lead to fatal

or fortunr.te termiuation in the last days of the first or in the
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first days of tlie second week of the whole duration of the dis-

ease. It is a rare exception for patients to die of cholera after

ten or twelve days, or to be aifected with long-continued bad

sequel ai. As regards the mortality of cholera, we may remark

tliat no one has ever been able to collect all the statistics of the

lighter and graver cases, because the lighter cases for the most

part escape accurate observation. As to the graver cases, the

mortality varies, according to the most conscientious statements,

between two-fifths and three-fifths ; we may put the average at

one-half, but it reaches in some local epidemics, under unfavor-

able circumstances, especially in the asylums for the aged and for

incurables, as high as two-thirds, or even three-fourths. Nearly

one-third of the deaths occur in the first twenty-four hours,

and about one-half of all the deaths occur in the first two days.

In the neighborhood of one-sixth die on the third day in conse-

quence of imperfect reaction, and about one-third in the pro-

tracted convalescence and during the typhoid state, after from

four to twelve days.

In the favorable cases of cholerine, convalescence occurs in

two or three days, sometimes later. In the favorable cases of

confirmed cholera, and in half of all cases that recover, convales-

cence occurs in three or four days. In the other half of the cases

which recover, convalescence sets in irregularly up to the second

half of the first week. Between the beginning of convalescence

and perfect recovery a period of from three days to a week
elapses ; at all events this interval is necessary before hospital

patients can leave the house. The mortality in proportion to

the whole population is also very different. In Bengal, Persia,

Sicily, and many places of the last European epidemic, one-twen

tieth, one-seventh, or even one-fourth of the whole population

perished in certain localities. In the year 1849, 1,200 of the 5,000

inmates of the Salpetriere fell victims to cholera. The mortality

varied in the great epidemics of Paris between one one-hundredth

and one forty-fifth ; in Berlin between one three-hundredth and
one one-hundredth

; in Breslau it was over two per cent. , and in

Switzerland between one five-hundredth and one one-hundredth,

so that no grand average can be struck. The duration of the

disease, its dissemination, the localities attacked, and the pro-
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phjlaxis adopted are here of great importance. The mortality

is greater among cliildren and aged people than in middle life.

It increases as a rule with every decade from the twentieth year,

and reaches its height after sixty. It was much greater in Zurich

among females than males ; but general conclusions should never

be deduced from any such facts.

DESCKIPTION" OF THE MOST IMPORTANT SYMPTOMS OF CHOLERA.

Intestinal Symptoms.

As the following commentary is intended as a supplementary

description of the general symptomatology of the disease, in

illustration or explanation of individual symptoms, or groups of

symptoms, occasional repetitions will necessarily occur, but they

will be avoided as much as possible.

Cholera Diarrhoea.

The most important and most constant anatomical and clini-

cal localization of cholera occurs in the small intestines. Here

there are two possibilities : either the often so violent discharges

of serum are excited by the central nervous system—the excite-

ment originating, according to some, in the vaso-motor centres

—

or the primitive irritation originates in the intestinal tract. The

latter view is to me the more probable. Like many worms,

especially the trichina3, the protomycetes of cholera also find the

chief conditions of development in the small intestine, while

those of diphtheria have their favorite seat in the pharyngo-

laryngeal mucous membrane, those of small-pox and vaccine

lymph in the pustules of the skin, and those of relapsing fever

have only been found hitherto in the blood itself. Cholera

germs adhere but little to the external surface of the body, hence

contagion from individual to individual is much less liable to

occur than in the infectious exanthemata, relapsing fever and

typhus fever.

It is highly probable that the most prolific seat of infection

in cholera is the alimentary tract. The germs pass from the

mouth to the stomach, but encounter first in the small intestine,
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especially in its lower, lympliatic portion, tlie conditions most

favorable for tlieir own life, tliougli most destructive for that of

theii- host. If but few of the germs wafted through the air from

the cholera centres have reached the small intestine, there is for

days only the light cholera diarrhoea, which not unfrequently

attacks at least ten times more individuals than does true chol-

era, to which, however, it belongs. It would certainly be just as

ridiculous to separate from the disease—with a regard simply

for mortality statistics—the lighter and lightest cholera influ-

ences and forms, as it would be an u-nheard-of thing to count

only the confluent and hemorrhagic varieties in an epidemic of

small-pox, with a complete and systematic exclusion of the

lightest, the lighter, and the moderately intense forms.

When the cholera germs have once reached the small intestine,

through the air or through fluids, the development of their action

depends partly upon the quantity in which they have been intro-

duced, and partly upon the favorable or unfavorable conditions

for life and increase they may encounter. In some individuals,

doubtless, they pass through without leaving a trace. In others

their effect is exhausted in an intestinal irritation of one or several

days' duration—in a diarrho3a. In not a few the germs rapidly

increase, and now occurs either the grave attack of cholera, with-

out prodromic diarrhoea, or the diarrhoea sets in and develops into

regidar cholera m a few hours, or in one or a few days. In still

other cases again, there is neither a cholera diarrhoea nor a cholera

attack, with its colorless stools, but only a moderately violent

attack of vomiting and diarrhoea, or cholerine, which scarcely

differs from a cholera nostras. But all these forms belong to-

gether, each may pass into the other, and each may show, beside

the most favorable symptoms, individual manifestations of the

most pronounced attack. IIow probable it is that a swiftly fatal

attack is developed from direct irritation of the lymphatic portion

of the small intestine by myriads of cholera germs, is shown by
the action of arsenical poisoning, which may prove fatal in a few

hours, with symptoms perfectly resembling those of cliolera.

Late in the autumn of 1854 a woman, who had been suddenly

taken sick during a criminal trial, entered my clinic, in Zurich.

She died in the hospital, after a number of violent, perfectly
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colorless, very copious discharges. The autopsy showed swelling

of the lymphatic glands of the small intestine, and an immense

accumulation of colorless fluid. Clinical examination of the

contents of the stomach, by my friend and colleague Staedler,

revealed an unmistakable arsenical poisoning. In the summer of

1847 I was told by Louis, in the Hotel-Dieu, that the Duke of

Choiseul, who had been arrested the day before for the murder of

his wife, died suddenly of cholera, and he wondered at it greatly,

because cholera was nowhere prevalent. Louis was the duke's

physician, and was, as is well known, one of the greatest diag-

nosticians of our time ; nevertheless it soon turned out that the

duke had poisoned himself with arsenic.

To return now to cholera diarrhoea and cholerine during the

prevalence of an epidemic, our attention is arrested at once by
the very great dissimilarity presented in different epidemics. 1

am also inclined to believe that cases of prodromic cholera diar-

rhoea are more frequent and more widely diffused in malignant

and extensive epidemics than in those of less extent. In the great

Paris epidemic of 1849, which numbered about ten thousand vic-

tims, the prodromic diarrhoea was absent in from five to ten per

cent, of the pronounced cases of cholera, while I observed it to be

absent in Zurich, in 1855, in one-third of the pronounced cases

;

and yet no conclusion could be drawn from this circumstance as

to the course of the disease. On the whole, prodromic diarrhoea

was absent in just as many cases of those who subsequently re-

covered as in those who succumbed to the disease. I found that,

during the prevalence of cholera, the prodromic diarrhoea was

absent in seven -eighths of the cases of true cholerine (with col-

ored stools). In Paris, as well as in Zurich and Breslau, in 1866

and 1867, I saw a number of cases of diarrhoea, which were due to

the influence of cholera, recover without treatment, and without

subsequent cholera. On the other hand, I observed, in July and

the beginning of August, 1866, such obstinate and violent cases

of cholera diarrhoea in the Breslau garrison of cuirassiers, where I

had charge of a large ward of wounded patients, that it required

heavy and quickly repeated doses of opium to prevent an out-

break of cholera. There is no marked distinction, it is true,

between common intestinal catarrh and cholera diarrhoea, yet the
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latter lias many peculiarities. Its inception is mostly sudden and

unexpected, often excited by colds or errors in diet. Loss of

appetite, thirst, indigestion, are either absent or present in only

islight degree
;
patients feel extraordinarily feeble and uncomfor-

table, considering that the diarrhoea is neither frequent nor copi-

ous. There is nothing specially peculiar, however, in the char-

acter of the fluid stools. Often there are but from one to three in

the twenty-four hours, during the day or night, more rarely from

six to eight or more
;
rumblings and gurglings are very distressing

to most patients. In some cases the diarrhea lasts only one or a

few days. In others, with interruptions, from one to two weeks.

In some individuals who have not previously suffered with intes-

tinal catarrh, the diarrhoea returns frequently during the wliole

course of the epidemic, and then ceases entirely after it. Even in

the milder cases of cholera diarrhoea we sometimes observe indi-

vidual signs of cholera of temporary duration, as suppression of

urine, light cramps in the calves, colorless, rice-water stools,

which occur, however, more frequently in cholerine. It is not

a rare occurrence, either, for a cholera diarrhoea, which remains

in other respects without danger, to suddenly increase in viru-

lence, "svith violent, quickly repeated stools, as in true cholera,

and yet cease quickly and be followed by recovery.

The duration of the prodromic diarrhoea, in cases of real chol-

era, as subsequently ascertained, does not exceed, as a rule,

three days, but may continue five or even eight days. I give

here a table of thirty-five cases, closely observed in this regard

during the Zurich epidemic of 1855

:

Duration of Prodro- tw- j t» ^ m ^ i

mic Diarrhoea.
Recovered. Total.

1 day 1 7 8

1 to 2 days ...3 6 9

3 days 4 6 9

5 " 1 1 2

6 " 1 1 2

8 " 1 3 4
3 weeks 1 .. 1

12 23 35
27 .
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Cholerine.

I repeat once more, that the cholerine which appears during

the prevalence of a cholera epidemic is only a mild form of

cholera, a statement which finds additional support in the fact

that some of the grave symptoms of cholera are often associated

with cholerine. According to the histories of cases which I have

collected at different times, a diarrha3a lasting from one to three

days preceded the attack of cholerine in one-eighth of all the

cases. Cholerine, is, on the whole, a condensed picture of a

true cholera attack in its mildest form. Malaise, headache,

weariness of the limbs, diminution of appetite, precede it for

one or two days, or at least twelve hours. The attack of

cholerine occurs generally in the night. Patients sleep with dis-

comfort, are restless, and are then suddenly awakened by the

necessity for a stool. Copious, yellowish-brown, almost watery

discharges follow each other at short intervals, to the number of

three, four, eight, or even twelve and more, until in many cases

where the discharges are very numerous they become at last

colorless and like rice-water. During the very first operations

patients complain of fulness and tension in the precordial

region, with nausea ; soon afterwards vomiting occurs, at first of

the remains of the food, then of a yellowish-green, very fluid,

bitter or sour substance. It is thrown up not unfrequently by
an easy regurgitation, and its great quantity at once reminds

one of the vomiting of cliolera ; it may, indeed, at last become

colorless and whey-like, and show a deposit very much like

bruised grains of rice. The vomiting is repeated quickly, four

or five times, then becomes more infrequent, less in quantity, and

ceases altogether in a few hours. The patients, who have in the

meantime become very much reduced, now either recover rapidly,

or the inclination to diarrhoea continues for some days, with lack

of appetite, meteorism, occasional colic, rumblings in the abdo-

men, and sometimes even with continued inclination to vomit,

especially after the ingestion of food. At the end of the attack,

or after it, there are in many patients very distressing cramps in

the calves. I have also seen moderate cooling of the extremities.

I myself almost entirely lost my voice for twenty-four hours
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after a violent attack of this kind, and only perfectly recovered

it again after several days. I have noticed also considerable

reduction in the quantity of urea for several days after an

attack, as well as the temporary occurrence of albumen and

casts in the very scanty, dark urine. Catarrh of the stomach not

infrequently interferes with convalescence, and errors in diet

may even lead to a relapse. In other cases, temporary typhoid

symptoms manifest themselves, such as headache, vertigo, roar-

ing in the ears, cloudiness of vision, great debility, sopor, etc.

Recovery may take place, therefore, in a few days, but it is

often not perfect for one or two weeks. It is interesting to note

that I have frequently seen this cholerine in houses and families

in which, in the course of a few days, cholera broke out in its

worst algid, asphyxial forms ; cholerine may, indeed, in excep-

tional cases, lead to the genuine, even fatal cholera. Cholerine

may be fatal to aged persons.

Discharges of true Cholera.

The violent, quickly repeated, copious, watery, and colorless

stools are quite characteristic of cholera. The fact that they can-

not be perfectly retained towards the end of an attack is not of

very great prognostic value. The stools differ in color, being

sometimes lightly mixed with blood
;

they also differ in the

amount of deposit and the condition of the cells they contain,

these being at one time in good preservation, at another in a

state of rapid disorganization. Bacteria are present in great

numbers, as also masses of zoogloa, but they are as little

peculiar as the small parasitic threads found in all discharges.

As in dysentery, there is no fsecal odor to the stools of cholera,

and I have never been able to discover the seminal odor described

by authors. The immense quantity of fluid, very poor in solids,

salts, albumen, etc., found in the intestines on autopsy, explains

the marked consecutive thickening of the blood, from which a

relatively great quantity of water has been withdrawn in a short

time. Blood is not only found in the beginning of the attack

mixed with the stools, but it may appear later, in the typhoid

state, as a consequence of a diphtheritic colitis ; but then the
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stools no longer resemble those of the attack proper. In manj
epidemics there seems to be a certain relation between the quan-

tity of the discharges and the gravity of the disease, but I have

seen numerous excejitions. Stools but little tinged ynth blood

are not of bad import ; when deeply tinged, they are, of course,

(^f graver significance.

A still undecided and frequently discussed question is the

significance of the violent and copious discharges as regards the

pathogeny of the disease. The anatomical changes, the hj^per-

semia of the mucous membrane, the distention of the mesenteric

veins with thick blood, the ecchymoses and hemorrhagic suffu-

sion of the mucous membrane, the swelling and very great soft-

ening of the lymphatic apparatus of the small intestine, are, I am
convinced, not the cause of the rice-water stools, but are, with

the stools, the effects of a vast development of cholera germs,

which intensely irritate the lymphatic portion of the small intes-

tine and excite a rapid hypersecretion, like poisoning by arsenic

and other metallic salts, and like the action of the very severe

drastic purgatives. The view defended by Griesinger, that the

rapid and active transudation from the intestinal mucous mem-
brane and the different catarrhal and dysenteric affections may
be excited through the condition of the blood itself, has, it is

true, much in its favor ; the infection of the fcetus with cholera

through the mother, for instance, lends it support. But when
this author entirely rejects the local action of cholera germs, he

goes, in this respect, I believe, too far. He supports his view

also by the fact that the metallic poisons, which may directly

irritate the intestines intensely, act in the same way when

injected into the blood. But their action in this way is, as a

rule, very much reduced. It may be granted, however, that the

absorption of numbers of cholera germs into the blood may
greatly increase their local irritation of tli^ intestine. But the

view which regards cholera as only a violent hydrorrhagia, with

thickening of the blood, is as much strained as the older neuro-

pathological, electrical, and other hypotheses. Much obscurity

still hovers, however, over the effects of cholera on the whole

organism, an obscurity which can only be cleared up by accurate

clinical, histological, and chemical analyses. According to our
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present histological knowledge, besides the thickening of the

blood, we find the different tissues and organs undergoing degen-

erative processes, which not only produce grave disturbances,

but also introduce into the organism from the degenerated tissues

injurious products of metamorphosis. Nothing is more instruc-

tive in this regard, perhaps, than the tolerably constant partici-

pation of the kidneys in the cholera process, and the manifold

effects resulting therefrom.

The Vomiting

of cholera patients is something very peculiar ; it occurs usually

after the first discharges, and the number of the attacks, as a

rule, is not greater than that of the stools, and in fact is often

less. The easy, almost regurgitant discharge from the stomach,

and the abundance of the clear fluid emptied almost in full

stream, are characteristics which occur in no other disease. It is

only later, when the proper gastric hydrorrhagia has ceased, that

many patients are troubled with nausea, desire of vomiting,

pains in the stomach, and prsecordial anxiety. The real cholera

vomit, like the stools, contains carbonate of ammonia, sometimes

urea, and has a neutral or alkaline reaction ; it is even poorer

in solid constituents than the stools, but contains more urea,

according to Carl Schmidt, to whom we are indebted for thor-

ough investigations on this subject. Scanty vomiting or the

absence of it characterizes exceptional cases only. The subse-

quent emesis of the typhoid stage depends partly upon irritation

of the stomach and is partly of ursemic nature. The interruption

of the function of absorption by the stomach is a fact not to be

underestimated
;
thus, for example, it has been experimentally

demonstrated, that when belladonna is taken into the stomach
the pupils do not dilate, which does happen, however, if it be
injected into the blood. But this suspension of absorption is not
to be relied on too much, for, to judge from the effects of medi-
cines, it is very different in different patients. Thirst is very

tormenting to patients at first, as the fluids, which they swallow
greedily, are for the most part immediately ejected. The pharynx
and CBsophagus take only an exceptional and secondary part in

the consecutive diphtheritic croupous processes.
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Symptoms on the Part of tlie Nervous System.

The cramps of tlie muscles, tlie frequency of wMcli varies in

different epidemics, belong, above all others, to the most remarka-

ble symptoms of cholera. I have usually observed these cramps
in the second half of the attack proper, rarely earlier, so that it

is higlily probable that the already thickened blood stands in

some connection with the cramps, which are always tonic. Be-

sides the cramps in the calves there are, in exceptional cases,

cramps in the thighs, the upper extremities, the chest and
abdominal muscles, and still more rarely in the face. Each
attack lasts but a few minutes, but their frequent recurrence

and their great painfulness put them among the most distress-

ing manifestations of the disease. I have seen them last up to

the end in rapidly fatal cases ; but they usually cease with the

progress of the asphyxia, as well as, in more protracted cases, in

the cold period, before perfect reaction. Besides the disturb-

ance of the circulation and the unequal distribution of blood in

the muscles, chemical changes in these, such as lack of water,

impregnation with urea, increased amount of creatine, may all

contribute to the relief of the cramps, at least during the rapid

chemical alterations, and until the muscles have become accus-

tomed to the changed metamorphosis, and the reaction has

begun here as throughout the circulatory system.

The other disturbances of the nervous system, even during the

attack, are slight. The prostration is easily explicable by the

rapid withdrawal of the juices. At the end of the attack, and

after it, there is a relaxation, an apathy which not frequently

passes into sopor, although in the lighter cases patients are awa-

kened from this condition without much difficulty. In patients

who die in the last half of the first or the beginning of the second

day, the sopor increases, so that they fall asleep almost unno-

ticed, not again to awaken. But I have also seen this apathy

entirely pass away, so that patients become colder and more

pulseless, with perfect consciousness all the time, and die in this

condition. In many patients, besides the so frequent and tor-

menting cramps, there is an extremely distressing prsecordial
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anxiety, with a feeling of constriction. Delirium is generally

absent, but occurs more frequently among di'inkers, and later in

the typhoid state, during which it alternates with sopor ; in

cases of pronounced ura3mia it is sometimes attended with con-

vulsions.

As a rule, however, cholera patients really suffer but a few

hours, and then only in consequence of the cramps. The violent

discharges are usually painless, and after the attack there ensues

a profound rest, which rather inclines to apathy than excitement.

The exj)ression of the face is, in the beginning, only that of great

discomfort, later that of indifference, with sunken eyes, which

become in grave cases remarkably dry and dull, and are only

imperfectly covered by the lids.

In the asphyxial form there is well-marked cyanosis of the

face. Should the disease take a turn for the better, the face

gradually regains its fulness and vitality, while in the typhoid

stage it exhibits all the characters of the status typhosus, and

then, under a favorable course, slowly resumes its wonted expres-

sion and appearance. If the disease be not too protracted, the

body becomes rather more dry than emaciated ; a more perma-

nent emaciation occurs only after a protracted typhoid course.

Conditions of the Temperature and Circulation.

The loss of heat in cholera, after the attack proper, renders

the term algid, for the subsequent stage, far more correct than

asphyxial. The algid condition occurs in all, the asphyxia only

in a series of cases. The cold sweat very much increases the

subjective sense of cold to the hand of the physician, who
really feels it more than the patient himself. The tempera-

ture usually falls only four or five degrees (Fahr.), and only

exceptionally as much as nine or ten degrees (Falir.). The slow

ascent of the mercury in the thermometer justly caused Baren-

sprung to regard the irradiation of heat from the skin as les-

sened during this period. The low temperature of the mouth and
tongue is also quite remarkable. The varying reduction of tem-

perature is more or less dependent on the course of the disease in

general, and as it is chiefly caused by the changes in the circula-
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tion, it often goes liand in hand with cyanosis. The extremities

become coldest, then comes the face, while the body cools ofi

much less, so that measurement in the axilla affords no criterion

for the temperature of the periphery. It would be very interest-

ing to take comparative measurements during the algid stage, in

the rectum, and in the bend of the elbow and ham. It may be

easily imagined from the sense of internal heat, of which many
patients complain, and from the fact that the temperature of

the axilla and rectum has often been noted to be liigher than

normal, that in the algid state there is rather an unequal dis-

tiibution than a general reduction of heat, and that the devel-

opment of heat is more concentrated internally, where it may,

indeed, be increased, while the reduction is most pronounced

towards the periphery, and chiefly in the extremities. As in

many other severe diseases, there may be here, also, an eleva-

tion of temperature on the approach of death, while according to

Doyere the exhalation of carbonic acid gas is very much dimin-

ished. The temperature continues to rise in many cases even

after death, as Davy observed as long ago as 1839, and tliis

observation has since been confirmed in a series of other severe

diseases. Dead bodies also cool off slowly.

The danger of the stage of reaction consists j)artly in the fact

that the temperature at one time increases and then at another

decreases. UirCortunately, the subjective sensations of the phy-

sician have not been verified here by accurate measurements. To

draw safe conclusions in such cases, the temperature should be

taken hourly, or, still better, a thermometer should be left in

the axilla, and perhaps a second one in the bend of the elbow.

When the reaction is perfect the temperature becomes quite

normal ; but it rises if the typhoid stage sets in ;
the rise, how-

ever, bears no direct relation to the typhoid appearance, for the

temperature may be either not at all increased, or at most from

two to four degrees (Fahr.). Throughout the whole duration of

this stage the temperature stands in no necessary connection

with the general course of the disease.

Disturbances of the circulation are inseparable from the hy-

drorrliagic attacks
;
hence, as we have akeady remarked in the

general description, the marked and rapid reduction of the force
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of the heart-beats and arterial pulse, together with a slight but

by no means constant acceleration. Irregularity of the pulse is

not frequent in the earlier period. The very great feebleness of

the radial pulse, which may even temporarily cease to beat, is

something quite characteristic, and the prognosis, according to

my observations, depends more upon the variations of the pulse

during the period of reaction than upon the changes in tempera-

ture. As long ago as 1831, Dielfenbach found that the larger

arteries, when dissected out, seemed small and lax, with thin

coats, and yielded less blood on section than in the normal state.

In favorable cases the radial pulse gains in strength after a

few hours, but the cases are rare where such an increase in force

commences only after the lapse of from twelve to twenty-four

hours, reaching the normal in the course of the second day.

When the reaction has taken place, the variations of the pulse in

the typhoid stage, in regard to force and frequency, show noth-

ing further characteristic.

Notwithstanding the great fulness of the venous system, the

distention is by no means uniform and general, nor does it stand

in any direct relation to the emptiness of the arteries. The

cyanotic hue of the face, the tongue, the hands, and feet, is due,

moreover, not only to distention, but also to the temporary dark

color of the blood. This changed physical condition of the

blood explains, also, the failure of transfusion, which has often

been attempted since the time of Dieffenbach, but mostly with
very unsatisfactory results.

Disturbances of Respiration

are of themselves of secondary importance, as even with prsecor-

dial anxiety and a sense of constriction the normal respkation

may be heard. It is reaUy astonishing that the diminished capa-

city of the lungs to introduce the proper amount of oxygen into

the thickened blood of the capillaries, and the interference with
the exhalation of carbonic acid, do not cause more frequent and
more severe dyspnoea. I am aware that many authors claim it as

a frequent condition, but in the cases under my observation it has
always been only a secondary element. I might, indeed, even go
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farther and state tliat, outside of the forms of asphyxia, in which

the sensorium is early affected, there are but few pathological

conditions wherein fatal asphyxia is attended with so little

dyspnoea as in cholera. Cholera asphyxia differs so essenti-

ally from every other kind of asphyxia, that it is questionable

whether this term is applicable to cholera in its usual signifi-

cance.

Any localized morbid processes in the respiratory organs,

even as secondary occurrences, are not frequent, and the claim

for a primary lung cholera, which has been advanced by several

otherwise good observers, seems to me to be totally without

foundation. The secondary diseases of the respiratory organs

are bronchitis, broncho-pneumonia, diffuse pneumonia, and, in

many cases, diphtheritic fibrinous inflammations of the upper

portion of the respiratory tract. These latter inflammations may
run a latent course, unless a permanent or increasing hoarseness

due to some affection of the region of the glottis, continues to

exist after the disappearance of that great weakness of the voice

called the vox cholerica. The tem]Dorary duration of the vox

cholerica is explained by the simultaneous dryness and relaxa-

tion of the vocal cords, A strong effort on the part of the

patient will often produce again tones, and even distinct sounds,

shortly after the attack, if the disease has not been too severe.

The weakness of the voice, as a rule, lasts only one or two days.

Organic and Functional Disturbances of tlie Kidneys.

I have already shown, in my report on the Zurich epidemic

of 1855, that discoloration and commencing fatty degeneration

may be recognized in the cortical substance of the kidneys of

individuals who have died as early as during the stage of

attack. But this degenerative parenchymatous nephritis, which

is more distinct anatomically the longer it lasts, will not suffice

to explain the anuria following an attack, and commencing even

during that stage ; for the last cholera stools, during the attack

proper, have no longer the least odor of urine, I agree with

Griesinger, who attributes it to the great diminution of blood

pressure in the arterial system, though I would not like to sub-
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scribe to Ills supplomentaiy statement, in wliicli he declares the

disease of the kidneys and the subsequent albuminuria to be

due only to the increasing pressure in the venous system. The

truth is, different factors conduce to the production of anuria

:

dryness, diminished arterial pressure, distention of the veins,

anatomical changes in the cortical substance, etc. It is easy to

ascertain by percussion and palpation of the hypogastrium that

the bladder remains empty for days after the attack, and it is

of prognostic importance to know that the later the secretion of

urine is established after the third day, the graver are the symp-

toms that may develop from the retention of urea and its trans-

formation into carbonate of ammonia ; some of these patients die

of exhaustion, and others with the typhoid manifestations of

uremia. We have already fully described the condition of the

urine in favorable cases ; the accumulated urea is entirely

removed in a few days, while the evacuation of the common

salt is for a long time scanty, and then only gradually becomes

nonnal. I have often been struck, during the examination of

cholera urine, by the great number of large, wavy casts present.

Wyss has made a thorough examination of the indigo pigment

which I discovered in the urine of cholera in Zurich. If the

urine continue to be discharged copiously after the restoration

of its secretion, the reaction is very much hastened. But if this

do not happen, if the secretion be irregular or be arrested

momentarily, typhoid symptoms of bad form are to be feared.

When the typhoid state is present, and no urine is discharged,

the region of the bladder should be repeatedly examined, as

retention, in consequence of the coma, with distention of the

bladder, is no rare condition, and in such cases it is a great mis-

take not to use the catheter regularly. A most remarkable cir-

cumstance, and one which has never yet been explained, is the

fact that the nephritis of cholera almost never becomes chronic.

In all the four years after the epidemic of 1854, in Zurich, I

was never called upon to treat one of my patients for chronic

nephritis, and among a great number of nephritic patients in

Breslau I never found one in whom the nephritis could be

referred to a past attack of cholera. But while calling atten-

tion to the fact that chronic nephiitis does not, as a rule, follow
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cliolera, I would certainly not deny the possibility of such an

occurrence.

Organic and Functional Disturbances of the Skin.

Besides the reduction in the temperature of the skin we

observe, also, a very remarkable relaxation of its elasticity, as

manifested in the persistence of its folds. This is a condition

which is only observed in cholera, while the cold moisture of the

skin occurs also in other diseases, as grave peritonitis, etc.

The perspiration induced by excessive warmth is of no value,

while the abundant sweating of spontaneous occurrence after

moderate warmth favors reaction in a high degree. When urea

accumulates in the blood in great quantities, it is partly excreted

by the skin (Drasche). I have already stated the most im-

portant points concerning the eruption, which occurs later in

cholera, and have called attention to the varying forms of dif-

fusely grouped maculae, urticarige, papulse, vesiculse, etc. The

exanthemata are chiefly observed in middle life, and their fre-

quency varies greatly in different epidemics. Their prognostic

significance is m general favorable.

Symptoms on tlie Part of tlie Female Organs of Generation.

The so frequent but seldom very dangerous hemorrhages from

the uterus depend partly upon simple distention of the uterine

veins, with rupture, and partly upon diphtheritic metritis, which

may be continued into the vagina. This diphtheritis may exist

alone, or may be associated with diphtheritic colitis, or with

pharyngo-laryngeal diphtheria. Miscarriage is very frequent

among those pregnant women who have survived the attack.

The puerperal bed is also a very unfavorable condition, and chol-

era proves pretty constantly fatal under such circumstances.

Metastatic Processes.

Suppurative parotitis, suppuration of the larynx, numerous

abscesses or furuncles, pyaemia, and general diphtheria, are, on

the whole, very rare sequelse of cholera.
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COUESE, DUEATIOTT, AND MOETALITT.

During the prevalence of an epidemic of cholera we may

observe all the transitions, from a light cholera diarrhoea up to

the intense attack which leads to death in a few hours. But

aside fi'om cases of cholera diarrhoea and cholerine, we must

distinguish, in the real attack, between light and grave cases.

This distinction is due less to the character and amount of the
^

discharges, than to the continuance, in light cases, of conscious-

ness, with a distinctly perceptible pulse, only moderate cool-

ing of the surface, and perfect reaction. But I have seen

patients, particularly aged patients, succumb to the lighter

forms. In the graver cases patients collapse during the attack

and die at its end, or, occasionally, even before the stage of

attack has been reached. Should they survive the attack, the

pulselessness, coldness of the surface, and profound cyanosis

are most suspicious symptoms, and even after the reaction has

been passed they not infrequently fall into the typhoid state, in

which no inconsiderable number of patients perish.

It is remarkable that in many epidemics, and at different

times, some of the chief symptoms of cholera may be absent or

be less frequent in the beginning than in the course of an epi-

demic. This is particularly true of the cramps. Then again,

very grave cases are observed with slight discharges, while in

other cases a speedy reaction sets in after very violent and copi-

ous discharges. I saw many children affected in the Children's

Hospital of Paris, in 1849, and noticed in them the same varia-

tions as in adults ; I observed the same thing again during the

epidemic at Zurich. Cholera is very destructive among sick

people, whether affected with acute or chronic diseases, though

it is modified, of course, in some of its features. Effusions in

the serous cavities may almost entirely disappear during an

attack of cholera, owing to the removal from the blood of its

watery elements. The mortality of cholera is of course mark-
edly increased when it occurs in conjunction with other acute or

chronic diseases.

When patients survive an attack of cholera, they may either
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recover quickly or remain for a long time feeble and sickly

without any special malady, though not infrequently they

retain for a long time an inclination to stomach and intestinal

catarrh. Extreme debility predisposes them naturally to other

diseases, which may not be regarded, however, as specially inci-

dental to cholera.

The duration of the prodromes averages, as a rule, several

days, but may vary between a few hours and a week or more.

The duration of the disease itself, all stages included, is, in

* favorable cases, from two to five days or a week, but may be

of more protracted course if a typhoid state or complications

follow. A fatal termination in a few hours is rare ; but not a

few patients die after the third day from imperfect reaction, or

later, during the typhoid state.

The mortality of cholera has been reckoned, as stated, on an

incorrect basis. The cases in which cholera infection has shown

itself only in the form of diarrhoea or cholerine, have been

totally set aside, and even the reported cases, in which there has

been a transition from the graver forms of cholerine to well-

marked cholera, have been regarded as illegitimate, while only

the pronounced cases of cholera, in which the characteristic

attack was present, have been counted. Unfortunately, we have

no other statistics, as the lighter cases the more easily escape

observation because a common effort on the part of physicians

has never been organized for the purpose of having them accu-

rately recorded. If every physician would, during the preva-

lence of an epidemic, keep as accurate an account of all the

cases of diarrhoea and cholerine, which do not lead to pro-

nounced cholera, as of the cases of well-marked cholera itself,

we should soon have statistics of nearly as much value as those

we now possess for small-pox, whose lightest and medium forms

may be utilized for statistics, as well as the grave forms ; the

different cases being divided into statistical groups according to

the grades of intensity.

In the distinctly pronounced form of cholera the mortality

rate shows very great variations both in reference to the patients

themselves, and also as regards the proportion to the whole popu-

lation. The average rate may be put down as fifty per cent, of
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all cases attacked, with a tendency towards a liiglier ratlier than

lower proportion. As regards age, we have already stated how

unfavorable is the period of childhood and old age as compared

with youth and middle life. While the mortality may reach

four-fifths and more among small children and the very aged,

it may fall to half this proportion in later childhood, youth, and

middle age. I have never observed any diminished mortality of

the female sex, as claimed by different authors ; the contrary

was true in Zurich, in 1855. Disease, bad hygiene, and especi-

ally alcoholism, markedly increase the mortality. Though the

mortality is as great in many epidemics at the end as at the

beginning, there are, nevertheless, not a few instances in which

the comparative mortality diminishes with the reduction in the

frequency of attack. The mortality stands in no direct relation,

moreover, with the extent of the disease
;
very light and short

epidemics may have a relatively higher mortality'' than those

which are very widespread and long continued. 'Not a few

patients die on the way to the hospital, especially when they

are transported from a great distance, as is sometimes the case

in large cities.

When the etiological effect is just the same, the mortality is

greater according as the hygienic circumstances are more unfav-

orable, according as the population is crowded in close, unclean,

and badly ventilated places. Though cholera and typhus often

centre in the same places, I must nevertheless call attention in

a positive manner to the fact that very different conditions may
prevail for both diseases. The Rose district, a most remarkable
centre for typhus in Breslau, never had much to suffer, compa-
ratively speaking, during any epidemic of cholera. I have in-

quired concerning these conditions in all directions, during my
consultation journeys in Silesia and the grand duchy of Posen,
and have always found that the predisposition to typhus and
cholera may be very different in similar localities. For instance,

typhoid fever is common in Kattowitz
; but this city lias never

had much if anything to suffer from cholera. As to t1ie rela-

tion of the mortality of cholera to the whole population, nothing
very positive can be shown

; the proportion may be almost mini-
mal, from one to five per cent., while in a pestilential centre it
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may be soinetliing fearful. It would carry us too far to attempt

to confirm all tliese statements by more full and comprehensive

statistics.

PATHOLOGIOAL AT^ATOMY.

The anatomical lesions of cholera are of peculiar character, it

is true, but they are clearly more the consequences than the

causes of the disease, so that they possess no pathognomonic

character whatever. The lesions correspond, of course, to the

different stages of the disease.

The great withdrawal of water from the blood is the cause

of the fact that the bodies of individuals who have died in

the attack, or shortly after it, resist decomposition to a remark-

able degree, and accordingly the changes peculiar to dead bodies

are lacking in them. The persistence of muscular rigidity is

remarkable, and not infrequently there is for an hour or more

after death an inclination to muscular twitchings. Which I have

noticed especially in the calves, while others have observed it

in other muscles. Bodies show also, after an early death—six,

twelve, or eighteen hours after the attack—the same cyanotic

appearance and the same collapse of the features as in the last

hours of life.

The nervous system shows few alterations, even in cases of

late death with typhoid symptoms. In cases of death shortly

after the attack, the cranial bones and the membranes of the

brain are engorged with blood, and a thick coagulum fills the

sinuses. Once I found a fresh effusion of blood between the

dura mater and the arachnoid. The cerebro-spinal fluid is

entirely absent in cases where death occurs at an early periodj or

is present in only slight quantity, and of almost pasty consis-

tence ; but I have often seen it more copious where death has

occurred at the end of thirty-six hours
;
and where death occurs

still later, it may even exceed the normal amount in slight degree.

The pia mater loses its marked hypera3mia in a more protracted

course of the disease and becomes dry, and once I found it

icteric. The fluid of ^he ventricles remains scanty even where

death occurs at later periods. It was only exceptionally that I
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saw it increased to two or three onnces (in weight) ;
snch an

increase I once observed where death had occurred as early as at

the end of thirty-six hours, though usually it is not increased

until after three days and more. There was no conne(;tion

between this exceptional increase and the typhoid state. Ecchy-

moses on the external surface of the brain (pia), or on the internal

surface (ependyma), are not rare. Only once did I find small

capillary effusions in the pons. Usually, where death occurs

early, the brain is well supplied with blood; where death occurs

later, it is less so, and sometimes it is even slightly (Edematous

on the surface.

The circulatory organs and the blood show the following con-

ditions : In early death there is absence of the pericardial fluid,

or it is scanty and sticky; later it is normal or slightly increased.

The epicardium' is almost constantly the seat of numerous

ecchvmoses, which are most numerous towards the base and

posteriorly ; it is rare to find them on the parietal layer. They

are of the size of a lentil, and may lie singly or in groups. There

is much more blood in the right heart, as a rule, than in the left,

and in cases of early death it is of a pappy appearance, or con-

sists of a mixture of soft coagula and fibrinous clots ; these latter

may be soft and gelatinous, or firm and colorless, either of which

conditions may be present also in the typhoid stage. Once I

found a thin fibrinous clot spread out in the form of a membrane
over the whole inner surface of the right ventricle. The j)erfectly

soft, dissolving clots, which are often seen, correspond to no par-

ticular stage or condition. In some rare cases there was no

blood in the heart at all. Sometimes the clot is continued into

the terminal branches of the pulmonary artery, and in cases of

early, death coagula are found also in the larger veins, and there

is great distention of the smaller venous networks. While in

Zurich, I made chemical examinations of the blood of patients

dying in the typhoid stage of cholera, but they showed no
increase either of urea or of carbonate of ammonia as a con-

stant condition ; still I should not like to draw conclusions

' That portion of the pericardium which lies upon and is attached to the outer Bide

of the heart,—the visceral layer of the ncricardium.

—

Translator's Note.
28
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from these individual examinations. Yirchow has already admi-

rably described the increase in number of the white blood-cor-

pnscles in the heart clots.

As to the respiratory organs, they are seldom affected in their

upper portions, though occasionally secondary diphtheritic and

pseudo-membranous processes are encountered. The mucous
membrane of the trachea and bronchi is very much engorged

with blood in cases of early death, and is often covered, later

when there is moderate hyperfemia, with mucus, with which

masses of leucocytes are more or less mingled. In exceptional

cases I found the glands of the trachea considerably swollen.

Eccliymoses of the mucous membrane are not uncommon ; but

they are much more frequently observed, and in greater numbers

also, on the surface of the lungs. In all stages the lungs are

deeply engorged with blood, especially in theu' inferior and pos-

terior portions, and not infrequently osdematous. Purulent

mucus in the smallest bronchi—bronchiolitis—and the anatomi-

cal lesions of broncho-pneumonia, and of diffuse pneumonia, are

conditions sometimes seen in cases of late death, after three, five,

or eight days. I rarely found evidences of recent tuberculosis in

the bodies of cholera patients in Zurich, though they have been

noticed in no inconsiderable proportion of cases in other places.

Pleuritis, with sero-purulent effusion, belongs to the later and

rarer complications. Hemorrhagic infarctions in the lungs are

not infrequent in the later periods.

The digestive organs show little worthy of note in tlieir upper

parts. The isolated glands of the oesophagus are sometimes

markedly swollen. The oesophagus is cyanotic in the algid

stage, and ecchymosed at a later period. I have often found the

epithelium detached, and once the lower part of the oesophagus

was covered with fibrinous diphtheritic membranes. The stom-

ach is distended, and filled with a colorless fluid in cases of early

death, while later it is empty and collapsed. The whey-like

fluid in its cavities is rich in albumen, alkaline, and contains

many altered epithelial cells and small granules, sometimes also

red blood-corpuscles, when it is rosy in color. When death

occurs after the third or fourth day, the stomach is found filled

with a yellowish-green, sticky, gelatinous, or mucous fluid. The
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mncoQS membrane, at first liypersemic, shows later numerous

eccliymoses and occasional spots of bloody infiltration. When
death occurs late, the mucous membrane is covered with an

abundant, thick, tough mucus. The spots of softening are

probably, in part at least, the effects of commencing decom-

position.

The most important changes are found in the small intes-

tine.- In cases of early death the peritoneum, especiall}^ that

covering the intestines, is of a rosy color and dry, or covered

with a light layer of sticky fluid. The intestines, in the early

periods, contain the well-known rice-water substance, in rarer

cases a fluid of a pale red color. Besides flakes of finely granu-

lar masses, this fluid contains epithelium, shreds of tissue, etc.

In cases of late death, the intestine contains a greenish sub-

stance of more mushy consistence, and the large intestine may
contain masses of even half solid fseces.

During the attack proper, and shortly after it, the glands of

the small intestine are chiefly affected. Brunner's duodenal

glands are first attacked, a condition which I found to be con-

stant in Zurich. But the affection of the glands in the lower part

of the small intestine is the most characteristic. Both the iso-

lated and agminated glands are markedly swollen and promi-

nent. The isolated glands stand out in relief, their size varying

from that of a millet-seed to that of a pea, while the patches of

Peyer, which also stand out prominently, are granulated on the

surface. The swelling is most pronounced towards the ileo-

cmcal valve. Aside from the hypersemia and ecchymoses in

the vicinity, the prominent glands and patches of glands give

the surface a pale, milky, sometimes more yellowish appearance.

When the follicles are pierced, tJiey empty a whitish-gray fluid

with fine granules and cell-nuclei, but without leucocytes. The
surface is smooth, for the most part deprived of epithelium and
villi, and the swollen glands admit of perfect artificial injection.

These typical changes are generally found in the first forty-eight

hours, but I have often noticed that the swelling had already
commenced to diminish at the end of from thirty-six to forty

hours, while in other cases the glands seemed greatly infiltrated

even after three or four days, especially when this was the case
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with the tissue in their immediate vicinity. As a rule, liowever,

the swelling rapidly diminishes at the end of the second day

and in the course of the third. The glands become more flat,

somewhat wrinkled, and later, almost granular
;
they are still

prominent, however, though shrunken in circumference, while

their color becomes yellowish-gray, later almost slaty. Occa-

sionally a blackish-gray or brown, or brownish-red j^ig^ent

is noticed, especially if ecchymoses have previously existed. In

the second week, with rare exceptions, aU swelling disappears,

and the glands are left increased in thickness and abnonnally

colored. In the first period I have often found Peyer's patches

converted into a network, with follicles which are fissured as if

they had been burst open ; and as this condition was present in

fresh bodies, twelve to eighteen hours after death, the explana-

tion that it is a post-mortem j)henomenon is manifestly incor-

rect. In cases of early death in some epidemics, Peyer' s patches,

towards the end of the small intestine, have been found slightly

ulcerated, as in typhoid fever. The glands of the large intestine,

in cases of early death, are also found swollen, prominent, lens-

shaped, or with a reddish opening. They, too, collapse at a

later period, and show the same retrograde changes as the

glands of the small intestine.

The mucous membrane between the glands, as we have

already seen, may share in this infiltration. In the first stage

it is very deeply congested, almost cyanosed, with not a few

ecchymoses, or with extensive extravasations, so that great

patches of the mucosa are suffused with blood. I have noticed

this condition more frequently in the colon, however, than in

the small intestine. At an early stage the mucous membrane

about the glands is also quite often softened, and even swollen

by a light oedema. Later, the softening and thinning is confined

more to spots, as extensive softening of either the small or large

intestine is rare in cholera. The same changes in color, as

noticed in the retrograde metamorphoses of the glands, are

found throughout the rest of the mucous membrane, though

they are less pronounced. I have very carefully pictured all

these details in my atlas of pathological anatomy.

The anatomical characters of secondary colitis, of a diphthe-
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ritic, dysenteric nature, are seen comparatively often in some

epidemics, while in others they are almost entii-ely absent. The

mesenteric glands are quite often moderately swollen, but usu-

ally without much infiltration.

The spleen is in general small, rather wrinkled and shrunken,

of good consistence, and moderately supplied with blood, though

I have several times seen it enlarged in consequence of apoplectic

effusions. In cases where cholera complicated a typhoid fever,

I invariably found the spleen enlarged. The liver, in speedily

fatal cases, is often hypersemic, and shows also numerous sub-

peritoneal ecch}' moses. At a later period it is pale, marbled yel-

low and red, with isolated islands of fatty degeneration. The

gall-bladder is distended, in the first period, with dark brown

bile
;
later, the bile is more of a bright green color, semifiuid,

and like mucus. Catarrh of the biliary passages, even of puru-

lent nature, occasionally develops as a secondary affection.

During the attack the bile is retained, but later, when it is again

discharged, it seems to be abnormally constituted during a pro-

tracted convalescence or the typhoid state, a fact which makes

chemical examinations at this period much to be desired.

The bladder usually shows nothing abnormal. If death oc-

curs in the first two days, it is contracted and empty. Still I

have found in it, in exceptional cases, an ounce or more of

cloudy albuminous urine, even after the disease has lasted from

thirty-six to forty hours. Usually a little urine is found in the

bladder in cases of death on the third day, though I have several

times seen the bladder empty, even where death had occurred on

the fourth or fifth day. The mucous membrane of the bladder

takes part also in the general cyanosis in the beginning, but it is

comparatively but little marked and of less consequence.

In the epidemic of 1855, in Zurich, I made all the autopsies

my self with my assistant, and devoted esj)ecial attention to the

study of the lesions of the kidnej^s. These organs may early

take part in the process of the disease. Even in cases in vhich
death occurred in from sixteen to twenty-four hours aftei the

attack, I have always observed an increase in the volume of the

kidneys. At the same time I found them generally filled with
blood in the form of stripes and punctated injections in both the
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cortical and medullary substances, and on tlie surface in more

star-sliaped and marbled spots, with numerous and thick anasto-

moses. The superlicial intercanalicular vessels and capillariea

of the Malpigliian glomeruli also shared in this condition oi

congestion, and ecchymoses in different regions were likewise not

infrequent. Even in cases of death in the second half of the first

day, I liave often found the cortical substance of the kidneys

in an unmistakable condition of commencing decoloration,

extending even from the surface deep down into the pyramids.

I have also often seen the capsules abnormally adherent at this

time. The microscope reveals at this early stage a remarkable

epithelial proliferation in the urinary canaliculi, with cloudy

swelling of the cells, the contents of which, consisting of numer-

ous albuminoid granules, may be dissolved by acetic acid. Now
and then I have also found, as early as at the end of the first

day, distinct transparent cylinders in the interior of the urinary

canals. The kidneys, therefore, are decidedly affected on the

very first day of a pronounced attack of cholera.

In the course of the second day I have noticed either the

same commencing decoloration or else more marked changes.

The hypersemia now was either confined to spots or was general,

with simultaneous decoloration of the canals and cortex ; casts

were present in great quantity, and pressure emptied from the

papiLlffi a cloudy, albuminous urine containing casts, and not

infrequently crystals of uric acid. The mucous membrane of the

calyces and pelvis was usually hyj)era3mic, with injection of the

fine vessels. The microscope showed progressive degeneration

of the cells. The decoloration had so far increased m the course

of the third day as to involve the whole cortex, and granulations

were now present ; the blood seemed to be very unequally dis-

tributed ; the surface was uneven and rough, and closely adlierent

to the capsule. The cells had continued to become detached, the

development of casts had gone on, and the fatty elements had

increased, and now showed themselves as granules and oil drops

in constantly increasing quantity in the epithelium and outside

of it, in the interior of the canaliculi, and in the casts. These

alterations increased in the typhoid stage as well as during

imperfect convalescence. The kidneys, according to many accu-
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rate measnrements, were from one-sixth to one-third larger than

nonnal, the granulations became more abundant, and the decol-

oration advanced to the pyramids and even between them. The

substance of the kidneys was now softer, could be more easily

torn, and was infiltrated with a dirty yellow, fatty, and albu-

mmous fluid. The mucous membrane often seemed thickened.

In cases where death occurred late all the signs of resolution were

present, and in favorable cases all these grave lesions seemed

to disappear, as the kidneys regained then* normal condition.

Chronic nephritis, caused by or incidental to cholera, as already

stated, is rare.

The chemical examinations of the various organs undertaken

by Staedeler, in Zurich, in 1855, yielded no special results. Leu-

cin was found in the liver, and small quantities of uric acid in

different organs ; in the spleen, leucin was once detected ; in

other cases inosite, uric acid, and much pigment. The kidneys

contained comparatively much urea, some leucin, bile pigment,

and uric acid, but no inosite.

DIAGNOSIS.

Cholera is a disease which is so well characterized that a mis-

take in diagnosis could only occur when it is not epidemic, or, if

epidemic, in only exceptional cases. Even the gravest cases of

cholera nostras do not show the pathognomonic characteristics

of true cholera, such as rice-water stools, cyanosis, cramps,

marked coldness of the surface, etc., or, if they do, it is only

separately and not in regular sequence. In exceptional cases a

differential diagnosis cannot be established, at least by the

symptoms, but under these circumstances the etiological condi-

tions, such as a threatened or already prevalent cholera, may
be perfectly decisive. In regard to poisoning, that by arsenic

more especially, more rarely that by antimony or corrosive sub-

limate, may lead to error. I have already laid down in the dis-

cussion of cholera nostras the most importa,nt points in the

recognition of a toxic agency : the taste of the poisons, the traces

which they leave in the mouth, in the pharynx, even in the

stomach (antimony pustules), the usually earlier and more
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intense vomiting than diaiTlioea, the not unfrequent absence ot

rice-water stools, etc. In rarer cases, chemical analysis can alone

decide ; such an instance fell under my observation in Zurich.

The diagnosis is easier in such cases when the discharges are

less copious, are bloody, and attended with tenesmus. The dis-

eases which often have to be taken into consideration in making
a differential diagnosis—for instance dysentery, intermittens

cholerica, peritonitis, etc.—form such distinct and separate pic-

tures as not to deceive the attentive observer. After a thorough

description of the symptoms, the diagnosis is as a rule easy,

though in the process of differentiation regard should always be

paid to other diseases.

PROGNOSIS.

In discussing the mortality the most important points were

brought forward regarding the influence of age, sex, previous

health, special character of individual epidemics, etc., and I

may refer to this section for the prognostic significance of these

conditions.

Cholera diarrhoea may be the only effect of the cholera germs

during an epidemic, and may permanently cease of itself. On
the other hand, experience shows that it often passes into chol-

era in a few days, so that it is not to be lightly considered or

fiivolously treated. A spontaneously ceasing diarrhoea, again,

does not give protection, as it may return and lead to real chol-

era. Cholerine, as a rule, may be regarded with more favor,

as, although it may lead to grave forms, it runs usually a

favorable course, as a light effect of the disease. As to the

real cholera, there are on the average about as many chances for

recovery as for death. While youth, health, a robust constitu-

tion, increase the favorable chances, these are markedly dimin-

ished by the age of early childhood and that of extremely

advanced life, by previous bad health, exhaustion, debility,

acute or chronic diseases, a dissipated life, drunkenness, etc.,

and the danger increases in correspondence to the diminution

in the power of resistance. Bad hygienic conditions—such as

residence in a disease centre, particularly in the first days of



LEBERT.—CHOLERA INDICA, ASIATICA. 441

au outbreak, or exposure to intensely active germs, as in clean-

ing strongly infected vaults—very much increase tlie danger, even

though the individuals so situated are in other respects in good

health. Different epidemics undoubtedly show great differences,

and the danger is not infrequently less during the abatement of

an epidemic than at its commencement and during its increase.

I have seen, however, so numerous exceptions to these statements

that I w^ould advise great caution in reference to prognosis based

upon them. The absence of prodromic diarrhoea is not of grave

miport when the disease prevails as cholerine, while in an attack

of pronounced cholera death is very likely to follow under these

circumstances. There are also cases in which the stomach and

intestines become tilled with the rice-water fluid, and death takes

place before or in a few hours after i'ts discharge.

Among the symptoms of grave import are very profuse and vio-

lent—especially involuntary—discharges, with rapid prostration

of strength, great feeling of anxiety, pronounced cyanosis, shriv-

elled, cold skin, covered with a cold sweat, very small pulse at the

wrist, or none at all, absence of the second sound of the heart, etc.

In the stage of reaction the bad signs are imperfect and

irregular restoration of heat, insufficient force and volume of the

pulse, troubled consciousness, sopor, continued anuria, involun-

tary discharges, etc. When the reaction has been established,

the development of cholera typhoid and ursemic symptoms are

always critical signs. Finally, fatal relapses are always possi-

ble, even after a favorable course.

The favorable symptoms are moderate attack, unaffected

mind, a fair pulse, even though diminished in force, an increas-

ing subjective sensation of improvement, perfect restoration of

the pulse and temperature, and normal condition of the heart.

A light typhoid attack may lead in a few days to marked im-

provement and perfect recovery. I have usually found the chol-

era eruption a favorable sign in a prognostic point of view.

TREATMENT.

When cholera first appeared in Euro]3e as an epidemic, it was
for a long time believed that its spread could be arrested by
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shutting up the disease. But when it heedlessly leaped over all

the lines of isolation, a general search was commenced for spe-

cifics. The number of agents of this kind which have rejoiced

in an ephemeral glory is almost legion. The conviction then

gradually gained ground that we possess no specifics for most

of the acute diseases, including that class which arises from

infection, but that prophylaxis, hygiene, dietetics, and a proper

symptomatic treatment form the basis of our treatment of acute

diseases. So long as this laboriously acquired truth had refer-

ence to diseases with a comparatively light mortality rate, it

entailed no disadvantage, as the method of expectation within

rational limits furnished more favorable results, by its avoidance

of useless attack upon a disease improperly regarded as an

enemy, than the employment of the older perturbatory methods.

But we come now upon a disease, in Indian cholera, which in

its well pronounced, typical, and perfectly developed form slays

the half of all persons attacked ; indeed even a greater number

falls at the extreme limits of life and under unfavorable condi-

tions. It may be readily understood how painful it must be for

the ph^'sician at the bedside to reconcile himself to the scientific

fact of the absence of every certain and specific means of cure.

But neither science nor jDractice has lost anything by the recog-

nition of this melancholy truth. For whole decades of years the

efforts of physicians have been unweariedly du-ected to prophy-

laxis, to the arrest of the disease in its first and lightest phases,

and to the connection which so often exists between a thoroughly

scientific etiology and an enlightened system of practice
;
though

very great obscurity still hovers abont all these subjects, never-

theless much that is valuable has already been acquired, and we

may even now look forward to the time when this fearful Indian

guest, that has become only too often and too much at home

among us, will be very much checked in its devastations. We
are not to be led astray, however, because so much here, as in

other departments of medicine, is mere probability, and we may

in the meanwhile console ourselves with the reflection that our

labors and struggles in this direction belong to the highest and

noblest efforts of the human mind.

The treatment of cholera is of a twofold nature, prophylactic
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and therapeutic ; and it is to the prophylactic part that we shall

devote the most of our attention.

Prophylactic Treatment.

We shall discuss here, in order, the questions of general inter-

national prophylactic regulations, and general local regulations

both before and during an attack, as well as that of individual

protection.

International Propliylaxis.

International prophylaxis is directed chiefly to prevent as

much as possible the importation of cholera and its dissemination.

Notwithstanding the assemblies of eminent men especially versed

in the subject of cholera, neither official congresses, as that ol

Paris, nor private meetings like the earnest and excellent cholera

conference held at Weimar, have hitherto essentially assisted an

international protection. Absolute exclusion is impossible under

the present conditions of transportation, and the attempts made
up to this time, though always but impe^-fectly carried out, have

furnished satisfactory results in no direction. During the last

thirty years cholera has often regardlessly penetrated through

double and triple military cordons. Sea quarantine, too, which
is much more easily eilected, and by which vessels from infected

or suspected places are detained from five to seven days, or even

for weeks at a time, where they have come from a neighboring

and recently infected harbor, has in no way fulfilled the expec-

tations entertained of it. Still, quarantine of vessels should be

by no means abolished. Notwithstanding their decidedly inju

rious influence, great movements of troops cannot, for tacti

cal reasons, always be avoided in cholera times. The fact that

the sanitary regulations for shutting out the disease are so

often eluded, militates just as little against their employment
as the lack of uniformity in the period of incubation and the

transportation of cholera germs by the air and by lifeless

objects. A ship may propagate cliolera germs through lifeless

objects even after a quarantine of weeks' duration. At the same
time, all unnecessary travel and commerce, all assemblies of
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crowds, as at popular festivals, annual market fairs, proces-

sions, pilgrimages, etc., should be forbidden and arrested dur-

ing the prevalence of cholera. Although the injurious effects,

so very often proven, of the great oriental pilgrimages of the

Mohammedans and of the Hindoos, continue to be denied by
incorrigible miasmatists, all the restrictive regulations adopted

with reference to them remain still at the present day perfectly

justifiable. When military necessities do not demand it, the

most extreme care should be observed regarding the movements

of troops from infected or strongly threatened regions, and every

tem^Dorary summoning of the militia from places and regions in

wdiicli cholera prevails should be avoided.

If but little can be accomplished by efforts to shut out the

disease, let humane regulations be substituted for compulsion
;

thus, for instance, medical assistance should be provided at

border and railroad stations and places where many persons

congregate from different regions. This provision should have

proper publicity, and attention should be drawn to the fact that

arrivals from suspicious places must be treated for every form

of diarrhoea, no matter how light. The people should be made

to understand also that an outbreak of cholera may be prevented

in this way, and that physicians and remedies and means of

transport are at the public service at these places. If now dis-

infection, which is to be specially discussed later, be early and

thoroughly practised in these places, the evils may be reduced to

a minimum degree.

Pro2?hylactiG Regulations for a Threatened Locality.

Though regulations for shutting out the disease may not be

possible here, and though, later, isolation of a great number of

patients cannot well be brought about, nevertheless great good

can be accomplished by adopting energetic measures with the

first imported cases. Travellers affected with the disease, and

other strangers, should be perfectly isolated at once
; due regard,

of course, being paid to principles of humanity. The building

in which such patients are kept should be well ventilated and

thoroughly disinfected, and disinfection should be practised at
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all tlie neighboring railroad and mail stations in any way sus-

pected, especially those along the whole line between the infected

and non-infected places. Those first sick among the residents of

the place attacked should also be isolated as much as possible,

and tlie houses in which they live should be thoroughly disin-

fected from the very start.

The threatened place itself should be subjected to the most

extensive prophylactic disinfection possible. This is a point of

special value, as such a disinfection is infinitely more valuable

than the usually imperfect method commenced in the course of

the epidemic and then, as a rule, only poorly carried out. Chol-

era hospitals should be erected in good season for the reception

of patients, and suitable vaults for the evacuations constructed,

in order to prevent the formation of centres of infection, which

favor the wider diffusion of the disease.

We should not wait for the outbreak of cholera before put-

ting the streets, places, yards, and houses in a state of perfect

cleanliness. All stagnant waters should be drained away, and

all excrement removed from the vicinity of houses ; the refuse of

the trades, especially the easily decomposing garbage of butch-

ers, should be regularly carried away under police supervision.

The results are vastly better when privy vaults are cleansed

before than during an epidemic. Thorough disinfection should

follow the emptjdng of the vaults and privy pipes. Especial

attention is to be devoted to this point, as it is absolutely incre-

dible to what an extent the accumulation and decomposition of

the contents of privies and privy pipes may go on. It is high

time tliat the authorities should devote more attention to the

privies, privy vaults, cloacae, and wells than they have hitherto

thought necessary. Tlie wells are too superficial in many
cities

;
they are often damaged, especially in cold winters

;
they

are not inspected ; are usually only repaired when the pumps
are at fault, and no attention seems to be paid to the good or

bad quality of the water. The bad location of wells in the

neighborhood of privy vaults, stables, etc., allows an easy com-
munication, in time, with the products of decomposition and
the organic substances of the ground-water, as well as with the

contents of privies in their vicinity. During the prevalence of
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an epidemic, tlie wells may thus, by atmosplieric emanation as

well as by drinking, bring the dangerous germs, after intense

multiplication, into abundant contact with the human organism.

The more generally care is taken to secure a good water supply

by conduits from without, with isolation and supervision of the

whole system of pipes, the more will this auxiliary to the spread

of cholera and many other diseases be combated. The con-

duit system has the great advantage that it permits, during

an epidemic, a great increase in the number of wells and cis-

terns provided with constantly flowing water. Wells with

Tv^ater of notoriously bad quality should be closed up before an

outbreak of cholera, and that without the least hesitation. The

dwellings of the poorer classes should be thoroughly inspected

at the right time, and all crowding, uncleanliness, bad ventila-

tion, be at once attended to. Places ui refuge, to which the

inhabitants of decidedly unhealthy dwellings could be sent

before the outbreak of the disease, are very much to be desired.

The sanitary police in supervision of food should inspect the

markets with most particular care, and confiscate, with penalties,

all unripe and decaying vegetables, fruits, potatoes, etc. ; the same

care should be taken that the meat and its products, especially

sausages, when offered for sale, should always be of good quality.

Every commencement of decomposition is to be closely scrutin-

ized. The spirituous drinks should be carefully inspected in

regard to quality, acidity, adulteration, etc., and the same rule

applies to milk. Cities threatened with cholera should be early

supplied with ice. The benevolent institutions for supplying

better food, the soup-houses, and the relief associations, should all

be organized in time. The same is true for the service of nurses,

and for the appointment of civic and medical committees, etc.

Care should be taken to secure an abundant supply of good

material, beds with their appurtenances, dishware, etc. The

apothecaries should be strongly forbidden at such times to seU

emetic or purgative medicines without a phj^sician' s prescription.

Disinfectants, of which more in detail later, should be obtained

in such abundance that they may be furnished to the poor free

of charge. Care should be taken to provide dead-houses, to

which bodies can be carried immediately after death.
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General Regulations to he observed upon the Apj)earance

of Cholera in a Locality.

So soon as cholera lias broken out in a locality the people

should be fully instructed as to the proper means of protection.

The greatest emphasis should be laid upon the necessity of clean-

liness, of good ventilation, and good drinking-water, which should

only be used after having been subjected to thorough boiling.

There should be no hesitation in entering into details in explana-

tion of these subjects. Attention should be called to the highly

injurious effects of food and drink of bad quality, or in commenc-

ing decomposition, and especially to the danger of diluting milk

with infected water. On account of its possibly being diluted,

the milk should always be boiled. There should be no limita-

tion of the accustomed food, when of good quality,—a very com-

mon mistake of the pure theorists, who write cholera essays for

the people. To throw suspicion on fresh, ripe vegtables, while

at the same time roast meat and wine are recommended, would

sound hke mockery and derision, were it not somewhat excu-

sable on the grounds of thoughtlessness and ignorance of the

manner in which the masses of the people live.

Especial instruction should be imparted as to the paramount
importance of the prodromic diarrhoea, and the even higher

necessity of proceeding against it as quickly and effectually

as possible. The people should also be taught how cholera may
be spread by the stools of an apparently simple diarrhoea, by the

cholera dejections, and especially by cholera linen, for the disin-

fection of which rules will be given later. Easily comprehended
information should be furnished also on the subject of disinfec-

tion. All cases of diarrhoea should be referred to physicians

and medical bureaus, but warning should be given against the

knights with "sure cures," as well as against every form of char-

latanism. A well-organized system of benevolence will regard

not only the food, but also the sleeping-places, the beds, the fuel,

etc., of the poorer classes, and secure the gratuitous provision of

the tried remedies for diarrhoea, means of disinfection, etc. The
number of physicians for the poor should be increased according
to necessity, and assistants supplied as deshed. Fixed bureaus
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for medical service day and niglit should be organized and pro-

vided with tlie necessary means of treatment and transport.

Committees of physicians and civic officers should hold fre-

quent consultations in common. The practice of making house

visits among the healthy should be carried out extensively by

laymen, for the purpose of instructing the people more thor-

oughly as to the means of quickly acquiring the proper remedies,

and treating the diarrhoea according to dhections previously given

(the visitation system). In manufactories, schools, infirmaries,

barracks, prisons, in a word, wherever numbers are crowded

together, daily inquiries should be made concerning health, and

especially diarrlioca, and action taken accordingly. This was a

system that gave very favorable results in Paris, in 1849. Tlie

supervision exercised by the sanitary police over collections of

individuals in public or private institutions, may greatly assist

the general efforts to secure a strict compliance with the rules in

regard to cleanliness, ventilation, drinking-water, food, privies,

disinfection, transportation of the sick, abandonment for the

time being of x>estilential centres, etc.

Cholera hospitals should be so situated as to be easily reached,

but yet not in the midst of great centres of population. In Mid-

dle and South Europe barracks hospitals might also be erected.

When possible, the lighter cases, as of diarrhoea and cholerine,

should be separated from the grave cases, and the latter from

convalescents. Transportation to the hospital is best effected by

portable baskets, and care should be taken to secure the provision

of a sufficient number of baskets, carriers, and nurses in season.

Such provision will prevent the necessity of too great effort on the

part of a few. These baskets, likewise, should be disinfected

repeatedly, as also the dishes, night-vessels, beds, washing-rooms,

etc., in the hospital. The utmost cleanliness and the most abun-

dant and frequent ventilation are absolutely necessary. The dis-

charges must be quickly removed, mixed with carbolic acid or

carbolized soda, and buried, or, according to Kiichenmeister,

mixed with sawdust and burned. Cholera patients are not to

be put with other patients ; and the cholera apartment should be

as secluded as possible, well ventilated, and carefully subjected

to frequent disinfection.
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If a centre of disease be in process of development, or if it

be already developed, all experience teaches that isolation is not

only impracticable, bnt even useless. No matter how great the

precaution, we only succeed in shutting up the wolf in the stall of

the sheep. Abandonment for a time takes the place now of isola-

tion. When the anti-hygienic conditions are decidedly bad, the

abandonment may be effected by persuasion, or if necessary, by

force, which should be employed also, when the danger is great,

even among the better classes. Of course care must be taken

that the places of refuge are spacious and suitably constructed.

Such was the case with the Klingenthal garrison in the Basle epi-

demic of 1855, where the results were excellent, as also with the

music hall in Zurich in 1867.

Besides the storehouses for disinfectants, whence the means

of disinfection can be supplied to the poor free of charge, there

should be large chambers where the clothes can be washed, and

where the bedding, and other materials which have been in

contact with cholera patients, can be disinfected under super-

vision of the sanitary police. But the materials to be purified

should not be left long lying in heaps in front of such places.

When several cases of cholera have successively occurred in

the same house, the wells, and especially the privies, should be

closed up. But it is necessary in such cases to establish the

fosses-mohiles system, movable depositaries for the dejections,

as was done in Zurich in 1867, where these precautions seemed

to be attended with very good results. According to this plan,

the contents of the night-vessels are emptied into buckets in the

halls and yards
; these buckets are then carried away daily, after

thorough disinfection, and fresh ones left in their places. If thf>

privies cannot be closed, they should be regularly disinfected

under police supervision.

Disinfection of the linen before washing is absolutely neces-

sary. Tliis may be accomplished by first placing the linen in dry
ovens, or by subjecting it to the fumes of sulphurous acid, after

which it should be thrown into boiling water and macerated
before delivery to the washwomen,—a point to which we shall

return again.

When an epidemic is positively developed, regular daily bul-
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letins slionld be publislied as to its exact status. Concealment

or optimistic, therefore untrue, reports are decidedly injurious,

wliile definite statements from the authorities quiet public appre-

hension. Dead-houses, to which bodies are to be carried as

quickly as possible, should not only be properly arranged, but

special attention should also be given to funerals. Great jDroces-

sions and long-continued ceremonies may be followed by injuri-

ous consequences. The authorities should also provide a suffi-

cient burial corps.

Disinfection during the Prevalence of Cholera.

I confine myself here to the most important points on this

subject. Much has been said concerning disinfection, both for

and against. Some look upon the cholera dejections as the pro-

per poison-carriers ; others regard them as incapable of pro-

ducing contagion. Some have a blind belief in the protection

afforded by these agents against infection, others deny them any

value whatever. If any one is disposed to leave the whole course

of the disease to chance, because of the differences of opinion

concerning not only this, but nearly all the questions of cholera,

he would commit a great and most deplorable mistake.

Physicians are almost unanimous in the belief that a specific

organic germ lies at the basis of cholera. The opinion gains

ground from day to day that this germ is not only organic, but

also organized. Whether this germ, which has entered the

organism of the individual attacked, directly or indirectly from

the earth, water, privies, vaults, etc., is to be sought in the

dejections or other emanations or not, physicians are pretty gen-

erally unanimous in believing that patients may in some way or

other assist in disseminating the disease.

It must be the continual effort of science, therefore, to prevent

as much as possible the injurious action of the cholera germs

before or after their entrance into the human organism. Con-

vinced of the value of disinfection in this regard, I shall now

bring forward the most important points concerning it, from a

practical point of view.

Above all things it is essential to make a distinction between
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disinfection in treatment and the common antiseptic methods

employed in the trades. A much greater quantity of disinfect-

ing material is necessary to destroy actively growing germs than

to prevent their development ; a series of new experiments have

fully convinced me of this fact. The small quantities which suf-

fice to prevent sepsis in solid and fluid foods, by no means suffice

to disinfect infected substances, fluids, etc. The work of disin-

fection is to destroy the germs or lower organisms already devel-

oped in considerable numbers ; of course, if preventive disin-

fection has been extensively practised before the outbreak of an

epidemic, a decided advantage will have been gained. Another

important preliminary point is this : there is a great and not

sufliciently recognized difference between disinfection and the

destruction of odors. The destruction of odor reaches only a few

of the products of fermentation, of decomposition, and infection.

True disinfection should reach the cause, the fundamental basis

of all these processes.

Who shall take charge of the disinfection ? Best the authori-

ties, and in the most rigid way, assisted perhaps, by those who
are sufficiently independent in circumstances to be able to share

the costs. Disinfection is never so generally and thoroughly

carried out by private parties as to be of any real protective

effect. But there are numerous instances where large cities have

been most successfully disinfected by the authorities.

I will now make a few comments upon the agents of disinfec-

tion, taking them in the order of efficiency, and I commence with

the best and most potent.

1. Carbolic acid, or phenylic alcohol, is the best antiseptic

and antimycetic agent of all the well-known and thoroughly

tested means. Water which contains carbolic acid in the pro-

portion of two per cent, will destroy great quantities of protomy-

cetic masses. Tlie pure acid, unmixed with any of the numer-
ous substances suggested, is by far the best, and most to be
recommended. It is comparatively costly, but is more reliable

than any of the cheap disinfecting substances. Its permanent
odor in houses and dwellings is disagreeable, but one soon

becomes accustomed to it. For large accumulations of excreta,

privy vaults, etc., from six to eight ounces of the acid should be
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dissolved in as many pints of water, and tTie solution ponred in

once a day, best with a watering-j)ot. For water-closets, froio

three to six ounces suffice ; for large night-receptacles, from an

ounce to an ounce and a half a day, and for ordinary j^o^^ de

chamhre, during the stage of attack, a few scruples, to be poured

in from time to time. The floor of the room should be sprinkled

every day with a two per cent, solution, for the purpose of

destroying the germs that may be floating in the air, and if the

room be always moist, the solution may be mixed with sawdust,

which should not be made too wet, however, and then, after

strewing the floor with it, the room should be swept out or

cleaned up. Tlie washing may also be sprinkled with the same

solution before it is put into boiling water. The heat of an ordi-

nary baking-oven, raised to 212° Fahr., should be employed for

disinfecting the linen, which will not bear boiling water, and this

dry heat is also the chief means to be used in the disinfection of

mattresses, garments, etc. As regards less valuable materials,

such as straw beds, etc., it is best to burn them up, and one

should not be too economical in this particular in cholera times,

Kiichenmeister' s suggestion to burn up the excreta with fine and

dry sawdust, is especially to be recommended.

2. Biilpliurous acid has hitherto found but little application

in cholera, although its fumes have long been employed in

numerous ways for the destruction of parasitic germs and organ-

isms. As vaults, privies, vessels, etc., cannot be disinfected with

pure sulphurous acid, I have made a series of experiments with

water impregnated with two per cent, of the acid. Even an

excessively weak solution, as one part to ten thousand, suffices

to arrest the development of protomycetes, though a two per

cent, solution is necessary to destroy them when already in

active growth. This solution remains for weeks without any

alteration in the degree of oxidation of the sulphurous acid. Its

penetrating odor is only transitory. It is easy to make large

quantities of a solution of sulphurous acid, varying from two to

five per cent, in strength, and it is cheaper than any other disin

fecting agent. From two to several pints of this fluid may be

Qsed daily for vaults and privies, and from one and a half to

three ounces for night-stools and small vessels. Disinfection of
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the washing and bedding material may be accomplished by the

development of fumes of sulphurous acid from burning sulphur

in perfectly close rooms, after previous sprinkling with the solu-

tion mentioned. My suggestion, that water impregnated with

sulphurous acid should be used in somewhat the same manner

as Lister's bandage, for the purpose of destroying bacteria, or of

preventing their development in wounds, has not been subjected

to the test of experience. My experiments with it, however,

justify the hope that we may possess in it a potent, cheap, and

easily applicable method of disinfection for a wide range of cases.

3. Oreen mtriol, the sulphate of ii'on, had at one time a great

but only ephemeral reputation as a disinfectant. We have

become convinced, however, that it is more potent in disguis-

ing bad odors than in energetically attacking the growth of ^Dara-

sitic germs. Its oxidation of organic compounds does not lead to

the destruction of injurious mycetes. The more this agent was

used, the more numerous became its combinations with carbolic

acid, permanganate of potash, etc., a proof that its universal

antiseptic action has been more and more distrusted.

4. The Permanganates develop a rapid but quickly vanishing

disinfectant and germ-destroying action, hence it has been recom-

mended in multiform combinations with sulphate of iron, chloride

of lime, etc. I cherish a distrust against all compound disinfect-

ants, as it seems to be imagined that any uncertainty of action

on the part of individual substances will be relieved by a multi-

plication of agents, or by chemical combinations
; theories which

rest, for the most part, on uncertain or obscure conceptions.

5. Chloride of lime is one of the oldest, but certainly not one
of the best disinfecting agents, notwitlistanding its continued

officinal character. It destroys bad odors, but affects but little

the germs : nd seeds of parasites. Its fumes, if developed in

sufficient quantity, are, at most, only partially destructive to

parasitic germs, and besides being disagreeable, they are even at

times injurious.

The same uncertainty of action pertains to Smern'' s disinfect-

ant, which consists of a mixture of lime, magnesium chloride

and tar, and of lime and coal.

Carbolic acid is therefore the best means hitherto known for
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disinfecti(^n of tlie air, of excreta, sink holes, and privies. TIig

efficacy of sulphurous acid water remains still to be proven, A
boiling heat is the best method of destroying the dangeroua

germs in drinking-water. The washing, bedding, and clothing

are most thoroughly disinfected by fumigation with sulphur or

sprinkling with a carbolic-acid solution ; or it may be accom

plished by dry heat in ovens and by maceration in boiling water,

when the quality of the material will admit of it.

Indimdual Protection.

It is generally believed that the fear of cholera predisposes to

it. My experience does not confirm this view, as I have found

that the greater the fear, the more minutely are all the precau-

tionary measures carried out. These precautions are, above all

things, of hygienic nature, and the apparent effect of preserva-

tive agents depends upon the well-known affinity existing

between charlatanism and credulity. The most carefully regu-

lated hygiene plays here the chief role : avoidance of colds, dis-

turbances of digestion, errors in diet, excesses of every kind,

mental disquietude, in a word, the observance of moderation

and caution in everything. The accustomed mode of life, if nor-

mal and rational, should be by no means changed. But the

vegetables which are rich in water, and might for this reason

easily induce diarrhoea, as for instance cucumbers, melons, etc.

,

should be taken more cautiously and in less quantity. Of

course all unripe vegetables, or those commencing to show signs

of decay, all drinks of not perfectly normal quality, are strictly

to be avoided. A good animal diet should be ordered for feeble

and sickly patients, with old wine, and the addition of a little

rum or cherry water to the tea ; the feet and body should be

kept warm by flannels, if the circumstances of the individual

permit these comforts. Among the poorer classes small quan-

tities of brandy may take the place of the wine, and where the

diet cannot be substantial, good, warm, nutritious soups and hot

soffee may be recommended. The j^hysician must of course

regulate his advice, especially in cholera times, according to

the circumstances of his patients. It is on this account that
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soup- and other eating-houses should be carefully organized on

the most extensive scale possible before or at the beginning of an

outbreak of the disease. Thorough, regular, and abundant dis-

infection is an important factor in individual protection. Use-

less contact with patients, or unnecessary visits to houses where

cholera prevails, should be avoided, unless it is a case of near

relationship, or unless the individual, on account of his vocation

or from motives of philanthropy, is willing to expose himself to

danger. Among the most important suggestions for individual

protection is the advice to treat properly, or have treated, every

forai of diarrhoea, no matter how light. I learned the exceed-

ing value of this and other prophylactic suggestions in a large

practice during the fearfully murderous epidemic of Paris, in

1849. There is no time when the physician may prove himself

a friend to the family in such degree as during the prevalence

of an epidemic of cholera.

When a number of cases have occurred in a house, the

remaining inmates should be advised to leave it. The poor should

go to the previously arranged houses of refuge, the wealthier to a

residence in another part of the city, or to another place in the

country for a few weeks, but always carefully armed with

instructions how to avoid contracting the disease in the places

visited. All who are very fearful of the disease, and who may
be able to leave the infected locality, should do so as early as

possible, alone or with their families, but always instructed of

course as to the best means of prophylaxis.

TREATMENT OF CHOLERA IN ITS VARIOTJS PHASES.

Treatment of CJiolera Diarrlicea.

Although it is true that many cases of diarrhoea during the

prevalence of cholera are spontaneously cured, and although chol-

era diarrhoea has no distinctive features, nevertheless there can be
no doubt that every case of diarrhoea in cholera times should be

treated immediately and energetically until fully arrested, and
this treatment should be at once instituted anew with every
appearance of the diarrhoea during the course of the epidemic.
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When we attempt now, as lias been done in a large and very

valuable liand-book on pathology, to recommend to a patient,

who is usually not sick in any other way, '

' rest in bed at once,

fasting, or the ingestion of the liglitest and simplest food," etc.

we may expect to encounter opposition and disobedience every

day. Comparative rest, caution in diet, small quantities of light

animal food, red wine as a drink, flannel bandages about the

abdomen, all assist treatment, it is true, but they only possess

an apparent and decided influence when the diarrhoea is inclined

to cease of itself. Opium is the sole and only agent that has in

general a real preventive character in cholera diarrhoea, and esj)e-

cially in the more intense and obstinate forms. Legion is the

number of agents recommended ; but in almost none, even in the

most complicated, is opium lacking. The effort has very pro-

perly been made to overcome the other effects of oj)ium, consti-

pation, interference with gastric digestion, diminution of the

appetite, stupor, etc., by exhibiting it in smaller doses, in com-

bination with astringents, as catechu, tannin, nitrate of silver,

extract of rhatany, etc., or with strychnia, subnitrate of bismuth,

etc. Its preparations have also been extensively combined with

nervines. Such combinations, when prepared according to the

demands of individual cases, are not only justifiable, but also

exceedingly efiicacious. But it is essential to have some special

formula for general use, which may be sold at the apothecaries

without a physician' s prescription. It is further necessary that

all sanitary bureaus and even laymen in charge of large manu-

factories, educational institutes, bodies of troops, etc., should

have these remedies ready for immediate use so soon as any

one of their employes or subalterns is attacked with diarrhoea,

either for the first time or anew. I have made extensive use in

such cases of the following pills :

]J . Argenti nitratis gr. ix.

Solve in aquse destillatae q. s. , et adde,

Extracti opii gr. ivss.

Pulveris althse^e gr. xxij.

Extracti gentian^e q. s.

Misce, et fiat massa in pilulas xxx. dividenda.

Let one of these pills be given two or three times a day in
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cases of liglit diarrhoea, and two pills three times a day in the

more severe and obstinate cases. But should the stools follow

each other rapidly, I administer two or even three pills every

hour until the diarrhoea yields. After the cessation of the

diarrhoea, I advise those who are strongly predisposed to it to

take one pill every evening for several days.

I have also used with advantage a mixture of two parts of

paregoric to one of wine of opium, giving from nine to fifteen

drops several times a day in the lighter cases, and fifteen droi)S

in a teaspoonfnl of sweetened water every hour in the more fre-

quent and violent diarrhoea. When the cholera diarrhoea is more

obstinate, I prescribe a powder containing a third of a grain of

opium, and either three grains of tannin or eight of subnitrate of

bismuth, with eight of sugar. In very obstinate cases, such as

are observed in infected houses and streets, and at the height of

epidemics, I assist the internal administration of these remedies

by injections of from one and a half to three grains of nitrate of

silver, with from ten to fifteen drops of laudanum, in three ounces

of water. If the first injection is quickly passed, a second should

be given shortly after ; in urgent cases I order two such injec-

tions in twenty-four hours. In cases threatening great danger, I

give fifteen or twenty drops of the tincture of opium at once, and

then follow it up with smaller doses. In cases of great nervous

distress and anxiety I have used with good results, besides the

above-mentioned mixture of paregoric and wine of opium, equal

parts of laudanum and spirits of camphor, in six to ten drop

doses. For the pains and colic I let the patient drink warm
chamomile tea, while at perfect rest in bed, and apply poultices

to the abdomen or cold compresses covered with a dry cloth
;

when these compresses remain on the surface for some time they

soon become warm and make the best warm applications. Should
the diarrhoea return in spite of all caution and treatment, the

patient should be advised to change his location. Mild laxatives,

as a teaspoonful of castor-oil, or half a glass of mineral water in

the morning, have often done me good service under such condi-

tions, after the preparations of opium had failed. In Paris, in

1849, I treated every prodromic diarrhoea with laxatives, a course
later pursued also by Jules Guerin, but after a comparative trial



458 TREATMENT.

of tlie different methods I have gone back to the principles men
tioned, and have only &een exceptional cases where mild laxa-

tives were occasionally useful.

When nausea, or a desire of vomiting, with a bitter taste,

exists from the beginning of the diarrhoea or in the absence of

diarrhoea, they are met in the lighter cases with effervescent pow-
ders, drinks containing carbonic acid gas, the ingestion of small

pieces of ice, and when these remedies fail and a more obstinate

disturbance of digestion exists, without previous disease of the

stomach, or if the stomach derangement be due to indigestion,

there should be no hesitation in administerins: an emetic of from

fifteen to twenty grains of ipecac, in two or three divided doses,

administered at short intervals of fifteen or twenty minutes. This

acute dyspeptic diarrhoea is often best allayed in this way. The

treatment of cholerine and of the lighter attacks of vomiting and

diarrhoea, during the prevalence of cholera, is the same as for the

graver forms of the disease.

Treatment of well-marlced> Cholera.

Having found that many of the remedies recommended were

perfectly useless during the attack,—a result naturally to be

expected, as the mucous membrane of the digestive tract scarcely

absorbs anything at this period, and the agents which act upon

it directly can hardly develop thek action in the presence of so

large a quantity of rice-water fluid—I have adopted for years

a very simple symptomatic treatment both of the attack and its

consequences. It is certain that active interference is more

injurious than a simple mode of treatment, and this is almost

even more true of the later period of reaction than of the attack

itself.

Composure of mind is essential above all tilings. The word

cholera should not be used in the presence of the patient, and

the attack may- be spoken of as cholera morbus. If the prodro-

mic diarrhoea has resisted our efforts to check it, or if it have

not existed at all, and the violent discharges have already set

in, neither opium nor nitrate of silver, nor any other internal

remedy will be of any avail. The most comfort will be secured
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to patients by ice and by ice-cold carbonic-acid water. A piect

of ice, from the size of a pea to that of a bean or hazel-nut, may

be swallowed every three or five minutes, and in the intervals

occasional montlifuls of very cold seltzer or soda water. My
experience has taught me to give by far the greatest preference

to these agents over fermented carbonic-acid drinks like white

beer, champagne, etc. If no carbonic-acid water of good quality

is at hand, administer effervescent powders made of four parts

of the bicarbonate of soda and three parts of tartaric acid, in a

few teaspoonfuls of water, from time to time. One of the most

refreshing and agreeable effervescent drinks, to many patients,

is made by adding to a solution of bicarbonate of soda one or

two teaspoonfuls of freshly expressed lemon-juice. Of course

these mixtures are to be taken at the moment of effervescence.

The burning thirst, the constant nausea, and frequent vomiting

are often allayed and arrested by these means, so that patients

who have once commenced with them continually call for them

afterwards.

Since internal medicines, according to all experience hitherto,

have proved useless during the attack, and since clysters usually

do not remain, numerous experiments have been made with sub-

cutaneous injections. The use of quinine in this way has been

highly lauded, but proof of its efficacy is still lacking. On the

other hand, subcutaneous injections of from a sixth to a quar-

ter of a grain of muriate of morphia, although useless against the

attack, allay the tormenting pains and cramps of .the second

half of the attack ; at the same time these may be combated

by frictions with pure chloroform or active counter-irritants

to the skin. When the discharges from the bowels begin to

be less frequent and copious, the attempt may be made to check

the exhausting escape of watery elements from the blood by
enemas containing from fifteen to twenty drops of laudanum
and from eight to ten drops of a solution of chloride of ii'on ' or

three or four grains of nitrate of silver. Decomposition of the

silver salt by the chlorides of the cholera fluids in the rectum,

when the discharges are diminishing, is less to be feared than

' The stronger solution of the Br. Ph.
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I lie useless administration of this remedy by tlie moutli in the

first pliase of the attack. In cases in which diarrhoea is still

present at the end of the attack, from five to eight drops of the

tincture of opium may be repeatedly taken in linden-blossom

tea. During the attack care must be taken to secure pure air

in the room, frequent removal of the excreta, the greatest possi-

ble cleanliness, and rest
;

especially should all persons not

directly attendant on the patient be kept at a distance, and

those who are present are urgently entreated to preserve perfect

composure and presence of mind, and to abstain from all demon-

strations of grief. Precordial anxiety is best overcome in the

beginning by compresses over the abdomen, later by sinapisms

with mustard-paper, mustard, spirits, etc.

The injection of water or defibrinated blood into the veins

after the attack has generally proven fatal, and should not be

advised. We have no right to lessen the patient' s chances by

unwarranted interference ; on the contrary, it is our duty to

oppose any such experiments.

The abuse of stimulants and irritants in that particular phase

where the patient has survived the attack and the temperature

begins to fall, and the pulse to fail, has been as great as that of

the so-called specific and abortive treatment in the beginning.

The discreet and experienced practitioner will here also refrain

from too energetic interference. We may favor the reaction by

proper and timely treatment, but it is not in our power to force it

when the strength of the organism is totally inefficient.

Should the temperature begin to fall, friction of the extremi-

ties may be resorted to ; this may be done with flannel, perhaps

also with opodeldoc, or liniment of camphor, to which a fifth

part of the water of ammonia has been added ; the limbs should

then be enveloped in flannel or warm cloths
;
hydropathic envel-

opes also warm up the surface in cases which are not too severe.

If this method be not adopted, warm (not hot) jugs may be put

to the hands and feet, and light, frequently warmed aromatic

drinks, chamomile tea, peppermint tea, etc., may be given inter-

nally in small doses at a time. Linden-blossom tea has proved

in my experience to be the most agreeable drink to most

patients. A mild irritant may be added to some such tea. I
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prefer the anisated spirit of ammonia ' to otlier ammoniacal pre-

parations—especially to the water of ammonia—and like to add

from ten to fifteen drops of the anisated ammonia to every cup of

tea, np to the period of thorongh restoration of temperature. 1

have rarely seen good effects from the stronger irritants, as oil ot

peppermint, in doses of from two to tliree drops, or three or four

grains of trichloride of carbon. In very grave and rapidly sink-

ing cases, a teaspoonful or more of old fiery wine—Burgundy,

Hungarian, especially Tokay or old Rhine wine—should be

given every half hour or hour, alone or with twenty-five or

thirty drops of the ammoniated tincture of musk. The use of

these stronger irritants, although certainly rational, is seldom

followed by good results, but they should be tried, nevertheless,

because of their occasional efficacy in some very grave cases.

The fundamental principle of treatment for the majority of

cases is and remains moderate heat and the cautious use of irri-

tants.

Should patients complain of a sense of fulness, weight, and

pains in the head during the period of reaction, the best treat-

ment consists in the application of cold compresses to the head

and frequent sinapisms to the lower extremities. Should nau-

sea, vomiting, and diarrhoea recur anew after the algid stage, as

is not infrequently the case, though always with much less

intensity, the use of ice and carbonic-acid water is again the

most efficacious treatment, and if they do not suffice they may
be assisted by small doses of opium, best in saturated solutions,

and by enemas of nitrate of silver and laudanum.
The greatest caution must always be exercised as regards

the nutrition of patients. If the temperature continues to rise,

a small, later a large, spoonful of good beef soup may be
given every three to four hours. When the reaction has
become established, tea or coffee, with equal parts of milk,

may be given several times a day ; but the greatest care must
be taken to proceed gradually and with the closest supervision

to an increased and more solid diet. This should be animal
food, simply prepared, and it should not be allowed at all until

' Oil of anise, one part
;

alcohol, twenty-four parts ; dissolve and add five parts of

water of ammonia.— German Ph.
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the tongue lias cleaned off and all intestinal catarrh has ceased.

Indigestion is as fatal in the convalescence of cholera as in

typhoid fever.

When the typhoid stage has set in we have no means of ren-

dering normal the excretion of urine and urea. The chief effort

here, too, as in cases of grave and protracted convalescence,

must be devoted to the regulation of the digestive organs, as

every attempt to favor the increasing strength without their pro-

per action is an idle endeavor. The anti-emetic method of treat-

ment by ice and carbonic-acid water is often necessary, even in

the second half of the first and the beginning of the second week.

The bitters may then be used with advantage, especially in com-

bination with rhubarb ; infusion of quassia, centaury, or buck-

bean, compound tincture of gentian, tincture of orange-peel, etc.

A very excellent preparation is a combination of equal parts of

tincture of rhubarb and tincture of orange-peel in twenty to

thirty drop doses in sweetened water, three or four times a day.

Should constipation ensue, or alternate with light diarrhoea, a

teaspoonful of an infusion of rhubarb (from fifteen to thirty

grains of rhubarb to four ounces of water, and one ounce of

syrup of orange-peel) may be given every two hours. In cases

of still more obstinate constipation pills of rhubarb and aloes

may be ordered in mild, laxative doses. For the abdominal

pains with meteorism, which occur from time to time, occasional

enemas of ether (two drachms to four ounces of water) are very

useful. "Warm aromatic herb-baths have been quite successful

in my hands in adding to the comfort of patients during con-

valescence. An increasingly liberal diet may only be commenced

when the digestive organs have become perfectly normal, and

must then only be continued under constant observation.

The treatment of bronchitic, pneumonic, and pleuritic compli-

cations, when they occur secondarily, is that which is customary

for these conditions. This is true also of secondary diphtheritis

of the pharynx, dysentery, endometritis, etc.

The best treatment of cholera, therefore, in the state of exist-

ing knowledge, is a carefully regulated hygienic and a correctly

interpreted symptomatic treatment, with avoidance of all ]3ertur-

batory methods in the least degree inutile if not even injurious.
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The name Pest (Pestis, Pestilentia, Aoifio^) was given during

antiquity and the middle ages to every epidemic disease, in wliicli

the mortality was very large. Gradually, however, the term

came to be used almost altogether to designate a certain disease,

distinguished above all others by its epidemical appearance and

by its heavy mortality. At present the term Pest, or Plague, is

understood exclusively to mean the bubo plague.

According to the testimony of Rufus of Ej)hesus, as given by
Oribasius, the bubo plague occurred in Egypt, Libya, and Syria,

already before the beginning of the present era. The first exten-

sive epidemic of the bubo plague in Europe occurred in the mid-

dle of the sixth century, and is known under the name of the

Plague of Justinian. Since then plague epidemics have very

often occurred on European soil, and during the middle ages and

the first years of modern times, it was the worst of the epidemic

diseases that visited the people of Europe. Since the middle of

the seventeenth century the plague epidemics have begun, gradu-

ally, to be less frequent in Europe, and the western European
continent has not been visited by the disease since the serious

30
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epidemic wliich occurred in Provence in tlie years 1720 and 1721.

In the present century plague epidemics have occurred princi-

pally in south-eastern Europe, and particularly in the countries

bordering on the lower Danube and the Black Sea, and also in

the Balkan peninsula, all these places having been repeatedly

visited during the second and third decades. In the more west-

ern European countries epidemics have occuiTed in only three

places, viz., in Malta (1813), in Noja, in lower Italy (1815), and
in Majorca (1820). Since 1841 Europe has remained free from

the plague, and since 1843 it has not even occurred in Asiatic

Turkey, nor in Egypt since 1844.

It seemed for a long time as if the plague had entirely disap-

peared from the earth
;
during the last decades, however, unmis-

takable epidemics of the disease, though of comparatively limited

extent, have appeared in isolated regions of Africa and Asia. In

1858 and 1859 an epidemic of bubo x)lague occurred among the

Arabs in the vicinity of Benghasi, in North Africa, another in

1857 in Mesopotamia, and one in 1871 in Persian Kurdistan.

Apart from the fact that the disease has not yet died out, its

historical and theoretical interest would make it seem unwar-

ranted if the affection were not mentioned in a hand-book of

pathology.

I have attempted, in the following description, to present the

most imj)ortant theoretical and practical points
;
but, as regards

the rest, to express myself in as few words as possible. My
description is based mostly on the above-mentioned works of

Hecker, Haeser, Hirscli, and Griesinger. At the same time I have

not omitted to make use, in as extended a manner as possible, of

the reports of writers who were eye-witnesses ; for in this way

alone is it possible to obtain a distinct conception of the nature

and effects of this pestilence.

ETIOLOGY.

It is universally acknowledged in modern times that the

plague never originated autochthonously in Europe, but that it

was always introduced. Formerly, Egypt and Syria were looked

upon as the real fatherland of the pestilence ; but this idea can no
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longer be entertaiued, inasmiicli as these countries have been

free^ from the disease for the past thirty years. Even the well-

known epidemics of the last decades, which occurred in Africa

and Asia, give no proof of having originated there, because epi-

demics of the same disease had already previously occurred in

these very regions. Furthermore, with regard to the epidemic of

1867 in Mesopotamia, there are reports that a malignant fever,

confined to a limited extent of country, has been observed in

1856, 1858, 1859-60, 1861-64, and 1865. So far, then, as our

researches have gone, there is no good reason for attributing an

autochthonous origin to the plague. Those who maintain such

a view will find themselves obliged to refer the origin of the dis-

ease to the dark ages, and to the remote regions of unknown

lands. Tlie true history of the disease has shown that it is pro-

pagated in a continuous manner, and that its spread takes place

only by transportation.

According to the received oi)inion, the plague can be com-

municated from one person to another, and it is looked upon, to

a certain degree, as the prototype of a contagious disease. The

doctrine of the contagiousness of the plague is often assailed, and

already the statement is often made that the disease is not com-

municable through sick people, but arises solely from impurities

in the atmosphere or other telluric or cosmical influences. Such

statements are often based only upon false reasoning, and need

reaUy no other proof of their falsity than a citation of the positive

facts. But the doubts regarding the contagiousness of the dis-

ease have been often reiterated by physicians who had themselves

passed through serious plague epidemics and seen numerous

patients. For example, the physicians sent from Montpellier to

Marseilles, during the plague of 1720, declared it to be a popular

prejudice that the community could become infected by those

already sick with the disease, and later, the same assertion was

made by very many physicians who were personally familiar with

the manner in which the plague is disseminated.

In a discussion based on facts as to whether a disease is con-

tagious or not, we can safely assume that it belongs to the con-

tagious-miasmatic diseases in the sense already defined in the

introduction. I would call attention to the fact that the same



408 ETIOLOGY.

discussion has been and is still going on in relation to tlie conta-

giousness of typhoid fever, cholera, and dysentery, which all,

iindonbtedly, belong to the contagious-miasmatic diseases ; but

no intelligent observer has yet doubted the contagiousness of

typhus fever, small-pox, and other purely contagious diseases.

Besides, in many of the reports, we find facts mentioned which

favor the opinion that the plague is not communicated directly

from individual to individual, but generally in a round-about

way. Indeed these facts were the more positive in character, the

less prejudiced were the observers who reported them, and the

less the experience they had had of other diseases which might

have influenced their views in regard to this particular disease.

If we had never had variola and other acute eruptive diseases, or

typhus fever or scabies, the facts observed in reference to the

plague would never have led any observer to the conclusion

that the disease could be transmitted directly.

The reports of the first extensive plague epidemic, which

extended over almost all the known world—the plague of Jus-

tinian—are worth mentioning in this connection. The commu-
nications of the different observers,' who were not themselves

physicians, and who were, so to speak, far removed from all the-

ories about the causes of the plague and its manner of dissemi-

nation, show plainly that a direct transmission of the disease

from person to person was at least not the rule. Procopius, for

instance, relates "that no physician nor layman, not even the

servants of the patients, or those who buried them, caught the

disease through contact with the sick ; while many others, with-

out any apparent reason, were fatally attacked." Euagrius also

states that many who lived with the patients and came in close

contact with many of the sick and dead were not attacked ; he

reports, however, that the disease could be brought from plague

localities by individuals who themselves escaped the malady

entirely. Finally, there are statements in these reports which

could be interpreted as referring to the formation of centres of

infection, and to house epidemics.

Haeser, in speaking of these reports, says :

—

' Printed in Haesefs Geschichte der Medicin. Bd. II. Anhang S. 12 ff.
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"Procopius and Euagrius reTport that immediate contact with the sick docs not

comnimiicate the disease; that physicians and attendants, notwithstanding all the

care they bestowed on the sutferers, were not attacked more often than others, and

perhaps seldomer, while many who had kept aloof succumbed to the disease. Sucii

testimony is important, because it dates from a time when the question of conta-

giousness was not affected by preconceived opinion ; it is important, too, because

the observers were perfectly free from prejudice, and had not the least occasion for

making concessions to any of the theories of the physicians or of the government.

Procopius and Euagrius are anti-contagionists, without either knowing it or wishing

to be such."

In later reports we often find statements founded on fact

which pretty clearly indicate that the plague is disseminated

almost exclusively in an indirect manner. Thus, it is stated

that the obsei-vers very often expressed their astonishment that

physicians and ecclesiastics, who came in close contact with the

plague patients and with the dead, did not contract the disease.

The priests saw in this the proof of a special divine protection in

such a work of charity ; while the physicians inferred that fear

was the principal cause of the disease, and, consequently, those

who had no fear whatever would not be attacked. The Turks,

after gaining an acquaintance with the medical doctrines taught

in Europe, seem to have gradually adopted the idea of the con-

tagiousness of the plague.

Negative testimony, however great, would always be very

considerably outweighed by positive testimony ; in fact, the lat-

ter shows incontrovertibly that the plague is propagated onl}^ by
a continuous transmission. That it is transmitted directly from
person to person is very doubtful

;
for, if we consider the state-

ments upon which this belief is based, we shall find that they
have apparently been made under the influence of a previously

adopted theory. The writers were from the beginning so per-

fectly convinced of the contagiousness of the plague that they
declared that not only was it dangerous to remain near a sick

person, but even to look at him would be likely to result in

infection, and they endeavored to decide at how great a distance

the contagion would act. Repeated and successful inocula-

tions would have to be regarded as proof of the purely conta-

gious nature of the disease, if at the same time all the attendiiio-
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circumstances were of a nature not to complicate the result.

But at the present day severe local manifestations, produced by

inoculation or the accidental transmission of the pus from buboes

or carbuncles, would scarcely be looked upon as proof of the

contagiousness of the disease. It would be just as little conclu-

sive if any one, after having been inoculated, should actually

take the plague under circumstances which might have been

favorable to his taking it, even without the aid of inoculation

;

and the conclusion would be still further invalidated if, at the

same time, the majority of similar experiments yielded negative

results.

'

The question, therefore, as to the manner in which the

plague is disseminated, cannot yet be decided with certainty.

An unprejudiced examination of the foregoing testimony seems

to give a strong probability to the opinion that the plague

belongs to the contagious-miasmatic class, in the sense given

to this term in the introduction, and that it is not a purely con-

tagious disease. But even if it were possible to prove an actual

transmission from individual to individual, the facts would,

nevertheless, necessitate the conclusion that the contagion takes

place far more rarely by the direct method of transmission than

by the indirect, e.g.^ through clothes and other effects.

The discovery that the contagion could very often be carried

by articles of various kinds, resulted in a division of the same

into two classes, those which were susceptible and those which

were not susceptible of infection. Wool, cotton, silk, horse-

hair, flax, hemp, and everything manufactured from them, to-

gether with skins, feathers, sponges, paper, books, rags, animals

with wool, hair, or feathers, et cetera—all these were declared

susceptible in various degrees. While, on the other hand, all

kinds of grain (if not mixed with susceptible substances), bread,

metal, gold (if not dirty or rusty), etc., were declared not suscep-

tible.

Lately, the idea of contagion through the medium of articles

of merchandise has been often contradicted, although the facts

stated in the earlier reports seem to favor the view in a very

' Compare F, A. Bidard, Ueber die orientaliache Pest. Uebersetzt von H. Miiller.

Lei])zig, 1840.
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positive manner, and at present it is generally conceded that the

transmission can only occur through the bedding, clothes, and

such-like effects which have been used by the patients.

The stage of incubation is given by observers at from two to

seven days ; it is only in rare cases that it seems to last longer

than seven days. On the other hand, it would seem that the

plague poison is capable of living a very long time, under certain

conditions, outside of the human body, as we may infer from the

occurrence of individual cases years after the expiration of an

epidemic (sporadic plague), and from the breaking out again of

an epidemic after a very long interval and without any new
importation of the disease.

While the real cause of a plague epidemic always consists in

the importation of a specific poison, we have at the same time a

certain number of auxiliary causes, upon which depends

the development of the disease in a given place and at certain

times. The dissemination of the poison and the outbreak of an
epidemic are favored by bad social conditions of every kind, but

particularly by deficient ventilation of the streets and houses, by
the crowding together of many individuals into a small space,

and by uncleanliness. The accumulation of unburied or imper-

fectly buried human corpses has been looked upon for ages as

the real cause of the plague, and this opinion has led to the

extravagant opinion entertained by Pariset (an opinion never-

theless very easily refuted), that the introduction of the Christian

religion into Egypt, in connection with the custom of simple
burial instead of embalming, has been the means of originating

the plague. It was generally assumed, and probably not with-

out good reason, that the dead bodies of those who had died of

the plague could disseminate the disease, even though a long
time had elapsed since death, so that reopening the graves could
cause a fresh outbreak of the malady. Such graveyards were
therefore frequently surrounded with walls, upon which notices
were posted to the effect that the reopening of a grave would be
punished as a capital offence.

The season of the year and the climate have only a very
slight influence, and yet moderate warmth in connection with
dampness seems to be quite favorable to the propagation of
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the disease. Most of the epidemics in European Turkey have

occurred in the spring and in the beginning of summer. On the

other hand, severely cold weather or very dry heat does not seem

to hinder the spreading of the disease, although they exercise a

considerable influence in diminishing it. In Cairo the epidemics

generally ceased on the commencement of intense summer heat
;

in Nubia, and particularly in countries with a tropical climate,

the plague has not yet made its appearance. Dampness, and

particularly a thoroughly wet soil, are favorable to the dissemina-

tion of the disease, and many elevated and dry regions have

enjoyed complete immunity from it.

The attempt has often been made to associate the occurrence

of the plague with any extraordinary event in nature. So, for

example, in former times it was customary to associate it with

unusual constellations of the planets or with comets, and in later

times with earthquakes, land-slides, and so on ; and even this

accidental coincidence of such events with plague epidemics has

been made the subject of very careful and extended investiga-

tions. We cannot, of course, at the present day, attribute any

influence to such things, except perhaps that a widely extended

earthquake may favor such an occurrence by contributing to the

increase of social misery. On the other hand, military expedi-

tions, with their attendant results, floods, failure of crops, famine,

etc., can, under certain conditions, become very important ele-

ments in the dissemination of the disease.

The indimdual disposition to fall ill seems to be increased

by all weakening influences, as for example excessive bodily or

mental exertion, previous diseases, etc. Under the head of occa-

sional causes, belong perhaps catching cold, errors in diet, mental

emotion, and perhaps in a particular degree the fear of the pre-

vailing disease. Those who have had the disease once and recov-

ered from it possess a relative immunity ;
should a second attack

occur, it is generally less intense. Water-carriers and attendants

?t the baths, still more, however, oil-carriers and dealers in oil

and fat, are said to be very rarely attacked. Sex and time of

life seem to have no particular influence on the disposition to

take the disease, except that persons over fifty years of age

rai'ely take the disease.



LIEBEEMEISTEE.—THE PLAGUE.

SYMPTOMATOLOGY.

The plague, in weU-formed typical cases, is a fever of the

most acute and aggravated kind, accompanied with localizations

in the form of buboes or carbuncles. Four stages are recogniz-

able :—1. The stage of invasion ; 2. The stage of intense fever
;

3. The stage of fully developed localizations ; and 4. The stage of

convalescence.

The stage of invasion begins generally quite suddenly, and,

according to the descriptions, fever is generally if not always

absent. The manifestations during this stage are therefore

probably the direct eifects of the infection, and are, perhaps,

analogous to the prodromic manifestations in the first stage of

typhoid fever, only much more intense than these.

The characteristic symptoms consist in a complete distur-

bance of the general state of health, and in more than ordinary

bodily and mental w^eakness. There is, besides, headache, a

sense of fulness in the head, and dizziness ;
the face is pale and

flabby, the features distorted, the eyes languid, the speech awk-

ward, the gait staggering, in a word, most authors compare the

condition of the patient with that of an intoxicated man.

Nausea, vomiting, and also diarrhoea sometimes occur. This

stage is often only imperfectly developed, and lasts only a few

houi's, while in other cases it may last one or more days. The

change from this to the second stage is marked by the occurrence

of fever, which is often introduced by a slight feeling of chilliness

or by a well-marked cliill.

The second stage is characterized by the continuance of the

extreme lassitude, but more particularly by the existence of an

intense fever, with its attendant consequences. The skin is hot

and dry ; the patient complains of inward heat and unquench-

able thirst ; the eyes are injected, the tongue moist, broad, white,

and covered with a pearl-colored or chalk-like coating ; the vom-
iting often continues. The pulse is very frequent, as high some-

times as 120, and the respiration is accelerated. Soon the patient

passes into a well-formed typhous condition, characterized some-

times by active, wild deliiium, but often by a mild form, which
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finally passes into sopor and coma. The tongue becomes dry,

cracked, liard ; the tongue, teeth, lips, and nostrils are covered

with a darkish mucus or with soot-colored crusts. Then come
the signs of cardiac weakness or paralysis ; the pulse grows
feeble, small, often irregular, and sometimes scarcely to be felt

;

coldness of the peripherical parts sets in, and sometimes there is

cyanosis of the lips. After the fever has continued for two or

three days the buboes begin to make their appearance, preceded

oftentimes by tenderness upon pressure in the corresponding

parts.

In the third stage, when the local mamfestations occur, the

fever as a rule diminishes, while occasionally at the same time

the surface of the body breaks out into a perspiration, sticky in

character and having a strong odor ; the pulse also grows fuller,

and falls to 100 or even 90 beats ; and the mind becomes clearer.

The swelling of the lymphatic glands, in which consists the char-

acteristic local manifestation, occurs oftenest in the inguinal

region, though it may also occur in the axillae or on the neck ; as

a rule it does not affect more than one of these regions. In the

inguinal region they are usually found lower down on the thigh

than the ordinary venereal buboes. Sometimes they are so small

that they can be found only after careful search ; in other cases

they attain the size of a hen's egg, or are even larger. When
they suppurate, which they often do, the case is considered more

favorable : the pus is often of an ichorous nature, and destruc-

tion of the neighboring soft parts takes place. In other cases the

tumors become resolved.

The carbuncles are of less constant occurrence than the

buboes, and are usually found on the lower extremities, on the

buttocks, and on the back of the neck. In favorable cases the

gangrene ceases to make any furtlier encroachment after a few

days, and the slough separates by the process of suppuration.

In the severest cases, petechise, vibices, or extensive ecchymoses

sometimes appear just before death.

Convalescence begins generally between the sixth and the

tenth days, and is often protracted by continuous suppuration

of the buboes. Among the sequelae should be enumerated paro-

titis, furuncle, abscesses of the skin and muscles, pneumonia,
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protracted fever with continued typhous condition, dropsy, par-

tial paralysis, mental disturbances, etc. Genuine relapses may

also take place.

Besides the well-formed severe cases there are also less severe

cases, which present all the essential symptoms, but in greatly

diminished intensity ; such cases occur especially towards the

end of an epidemic, when the disease shows a less malignant

character. There are also cases which could be called abortive
;

in these a profuse sweating, just after the appearance of the

local symptoms, ushers in a rapid diminution of the fever, and

all the manifestations of the disease subside. We may also

meet with quite mild cases, with only slight fever and without

any appreciable local trouble,—cases which simply consist in a

disturbance of the general health, accompanied by slight fever,

and running its course sometimes rather slowly. Finally, cases

have been described in which buboes and carbuncles occur,

while at the same time the general malaise and the fever are

only slight, or do not show themselves until later, or may even

be absent altogether. Many other variations from the usual

course are described, but it should not be forgotten that during

the different plague epidemics the observers were disposed to

reckon all other diseases as coming under the head of the plague.

This circumstance accounts for the disposition to describe the

plague as, jpar excellence^ a disease of many forms.

DIFFERENT WAYS OF TERMIITATIOlSr.

Death can occur during any stage of the disease. Cases are

described in which death took place during the stage of invasion,

before the distinct symptoms of fever had shown themselves

;

and others are recorded in which death occurred in the stage of

fever, before the development of the local manifestations. The
term "pestis siderans" is applied to those cases which run their

course very rapidly. Death most generally takes place between
the third and the fifth days ; after the seventh day the dangei

of the disease is past, and only the sequela3 may yet prove dan-

gerous.

The mortality of the plague is greater than that of any other
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epidemic disease. Except in the case of a very few relatively

mild epidemics, a very large majority of those attacked die.

At the very beginning of an epidemic it is common for almost all

the sick to die, and those who have given us re^Dorts of these

epidemics regard it as a marked evidence of improvement when
at least a few patients escape. The mortality often for quite a

length of time amounts to from seventy to ninety per cent., and
it is rarely less than sixty per cent.

The danger of contracting the disease is exceedingly great in

many of these epidemics, especially where the hygienic condi-

tions are unfavorable and the measures for the seclusion of the

patients are imperfectly carried out. In this way it happens

sometimes—which is never true of any other epidemic disease

—

that more than half of the population of a place dies.

The city of Toulon,' for example, had in August, 1720, according to an accu-

rate census, 26,276 inhabitants. In 1721 the city was attacked by the plague, and

the number of deaths—so far as the lists indicated—amounted to 13,283, or more

than one-half of the entire population. In reality, however, the number was

greater. After the close of the epidemic a new census was taken, which returned

only 10,493 inhabitants. The chief burgomaster of the city, who is the authority

foi- this statement, and who was the only one of the municipal officers who sur-

vived the epidemic, does not deny that emigration may have contributed to the

decrease in the population, but calculates that, including the strangers, more than

16,000 died. Of the survivors there were not more than 6,000 who had not had the

disease. There were, accordingly, out of a population of 20,000 human beings,

about 20,000 who had been taken sick, and of these 16,000 had died. For the

whole of Provence, in which at that time more than sixty large and small places

—

the names of which are all stated—were visited by the plague, the number of the

dead is estimated at 200,000; no accurate estimate has been made of the mortality

in the other towns.

Nevertheless it seems to have been a rare occurrence, even in the worst plague

seasons, for more than half of the jjopulation of a large town to die of tlie disease,

while the complete extinction of individual houses and neighborhoods occurred

very often.

' jyAntrechaxi^ Merkwiirdige Nachrichten von der Pest in Toulon. Uebersetzt von

Knigge. Nebst einer Vorrede von J. A. H. Reimarus. Hamburg, 1794.—Reimarus's

preface well merits perusal. It is, in fact, a special treatise " On the General Charac-

teristics of Infectious Epidemics," in which the author—writing at the end of the last

century -expresses in the main the same views as those which I have endeavored to

set forth in the introductiou to the infectious diseases. Reimarus's work, however, was

not brought to my notice until after this introduction had been written.
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ANATOMICAL CHANGES.

The gross morbid appearances found in the bodies of those

who have died of the plague are comparatively slight. The only

constant changes found are the enlarged lymphatic glands.

These glandular swellings are often found only on the inside of

the body, out of sight. Thus, for example, besides the buboes in

the inguinal region, there are also glandular swellings in the pel-

vis, and further upwards near the diaphragm ; and where the bu-

boes occupy the regions of the neck or axilla, the mediastinal and

bronchial glands will be found enlarged. Where, however, there

is any considerable enlargement of the glands, it is usually con-

fined to a single region. Extravasations of blood are often found

in the neighborhood of the allected glands. According to Grie-

singer, the glandular parenchyma, in the larger swellings, is at

one time uniformly red, like the lees of wine, or violet ; at

another time, whitish or grained, and of a pulpy, brain-like con-

sistence, or denser and more like fat. Sometimes the tissue is

completely soft like jelly, but it is rare to find small collections of

pus in it. The mesenteric glands are generally somewhat hyper-

trophied, injected, or ecchymotic. The spleen is almost always

hypertrophied, soft, and of dark color. Ecchymoses are often

found in the mucous membranes and serous membranes, in the

parenchyma of the different organs, and in the connective tissue.

Finally, the reports of many post-mortem examinations point

towards the probable presence of extensive parenchymatous
degeneration in the different organs.

V

TEEATMENT.

The treatment of the plague consists principally in prophy-
laxis. The history of this disease is very instructive in this par-

ticular, because it shows how suitable measures, when energeti-

cally carried out, can succeed in so perfectly conquering the

severest of the epidemic diseases, that it no longer occurs except

in half-civilized countries. This extraordinary result has been
accomplished by quarantine measures rigidly carried out. A.
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Hirscli, wlio lias a most tliorougli knowledge of the history of

popular diseases, says that " the extinction of the plague was a

gradual process, and kept pace in great measure with the devel-

opment and perfection of the quarantine system, as carried out

not onl}' with reference to the East, but also between neighboring

countries of Europe. Indeed I cannot understand how any one,

pretending to criticise facts in an unprejudiced manner, and

with some regard to the condition of the plague in the East, can

for a moment hesitate to attribute the chief cause of the disap-

pearance of the plague from European soil to the development

of a well-regulated quarantine system."

The isolation system has often shown itself effectual for indi-

vidual places and houses, and there is no doubt but that this,

wherever it has been systematically carried out, has hindered the

intrusion of the plague. The last epidemics in Egypt have fur-

nished repeated examples of towns or villages, which, although

surrounded as it were on all sides by the plague, have neverthe-

less entirely escaped it, through the strict carrying out of the

isolation plan.

'

It is difficult at the present day to realize with what pitiless

severity in early ages the plan of isolation was carried out.

Almost everywhere the infringement of the commands issued

during a plague was threatened with death, and we find in the

reports frequent examples of the fact that this threat was carried

out in the most expeditious manner. The isolation was often so

absolute that all direct as well as indirect intercourse was cut off.

Wlien cases of the plague occurred in tlie little town of Noja in loAver Italy, in

1815, troojjs were despatched immediately to surround the place with a cordon. The

city was encircled by two deep ditches, and, opposite the gates, these ditches were

spanned by two drawbridges, which served as a means for the introduction of pro-

visions into the town, but no other communication was allowed. Only letters were

allowed to leave the city, and these had first to be dipped in vinegar. Cannons

were posted at the city gates. The ditches were occupied by sentinels, who were

ordered to shoot down any one^ who approached and did not stand still the moment

he was hailed. A plague patient, who escaped while delirious and attempted to

pass the lines, was actually shot dead. Besides this strict cordon, two others were

established outside of the first. Those who disobeyed the orders were treated with

' Compare Buiard, 1. c. S. 23 £E. ;—also Oriemnger, 1. c. 2 Aufl. S. 299.
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the greatest severity. An inhabitant of Noja who had thrown a pack of cards to

the soldiers, together with the soldier who picked it up, were tried by court-martial

and shot. In that quarter of the town where the plague first appeared and waa

the fiercest, 192 houses were burned or torn down.—(/. /. A. Sclwnberg, Ueber die

Pest zu Noja. Niirnberg, 1818.— F: Morea, Storia della peste di Noja. Napoli,

1817.)

Such measures can only be understood, by remembering that the devastation

produced by the plague was fresh in the memory of the people. Lower Italy and

Europe probably owed their protection from the plague to the severity practised in

this particular instance. If we were to employ at the present time only one-half of

the energy expended in former times upon the prevention of the plague, many a

disease, which now commonly takes on the character of an epidemic, would be

expelled from European soil. Such strenuous measures are now possible only when

the calamity has overstepped every endurable limit.

The second point of interest in the annihilation of the plague

is the improvement of the sanitary condition of Europe as well

as of that part of the Orient which was formerly the chief source

of the disease. Egypt has ceased to be a breeding-place of the

plague since the sanitary conditions of that country have im-

proved, and particularly since the system of burial has undergone

a complete change,—all of which are the legitimate results of the

rigorous reforms instituted by Mohammed Ali.

The experience of the past, however, will not be lost ; and if

we should ever again be threatened with an outbreak of the

plague in Europe, we shall know exactly what measures to adopt

to ward oli the danger. It is unnecessary to enter into the his-

tory of the quarantine system, or criticise the existing arrange-

ments. ' It is also scarcely necessary to mention that owing to

our imperfect knowledge of the nature of the plague and its

mode of development, as well as of the manner in which the con-

tagion is communicated, etc., it would be advisable to do rather

too much than too little ; and where there is any doubt, it is

better to follow the sure way. At all events, quarantine meas-

ures, so far as the plague is concerned, would be quite superflu-

ous in Europe at the present time
;
they would have to be re-es-

tablished only in case the plague should appear in those regions

with which we stand in direct communication.

' Consult the exhaustive article on this subject by Colin, in the Dictionnaire Encyclo-

pedique des Sciences Med., 3 Serie, T. 1. 1873. Article " Quarantaines."
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If tlie plague lias not yet died out, and if there is still danger

that it ma}'- once more attain a wide dissemination, still we may
perhaps indulge the hope that its role as a widesj)read epidemic

is ended. The experience of this century seems in fact to show
that, where the necessary energy is employed, it is not so very

difficult to confine the disease within narrow limits, and finally to

utterly dislodge it.' The liability to contract the disease and the

mortality are both very great only when the hygienic conditions

are decidedly bad—as was the case during the middle ages, and

still is the case to-day in certain parts of the East,—or when the

patients are left not only without any treatment, but even with-

out ordinary care and watching. Instances are on record where,

under similar circumstances, other diseases, such as dysentery

and typhus fever, have made their appearance under such a

fatal form and among so many individuals as to remind us of the

severest epidemics of the plague.' Civilized lands will probably

never again be in danger of a devastating epidemic of the plague,

provided they do not give themselves up to reckless carelessness.

No efficient protection is known for those who cannot entu-ely

isolate themselves. Some observers (Diemerbroek and others)

believe that they have been protected by smoking tobacco ;—they

were in the habit of placing a leaf of tobacco on the wrist of the

patient when they wished to feel the pulse, or on any part of the

body which they had occasion to touch. Setons or other deriva-

tives were very often used. Rubbing the body, and particularly

the face and the hands, with oil was supposed to give a certain

protection. Strict cleanliness, the frequent use of water, soap,

etc., seem to be useful. Bed and body linen, and other effects

of this sort which were considered particularly suspicious, were

often burned. In the case of ordinary wares which required dis-

infection, it was generally customary to subject them to a thor-

' Compare Faulkner^ A Treatise on the Plague. London, lS20.— Ozeti/rJdn, Die

Pest in der Russischen Armee zur Zeit des Tiirlcenkriegs im Jahre 1828 und 1829.

Berlin, 1837.—Z. A. Oosse, Relation de la paste qui a regne en Grece en 1827 et 1828.

Paris, 1838.

^ Compare D. O. A. R[rMei\ Medizinische Geschichte der Belagerung und Einnahme

der Festung Torgau und Beschreibung der Epidemie, welche daselbst in den Jakren

1813 und 1814 herrschte. Berlin, 1814.
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ougli ventilation, particularly in tlie sunlight. The fumes ot

burning sulphur were early employed. The surest disinfection,

as may be easily imagined, was obtained by the employment of

a high temperature,—a practice often recommended even in those

early days.

The treatment of individual cases can only be expectant and

symptomatic. According to general principles, and bearing in

mind the fact that death seems generally to result from paralysis

of the heart, the employment of strong restoratives, especially

alcohol, is to be recommended ; and during the stage of high

fever an energetic antipyretic treatment would seem to be indi-

cated. For example, large doses of quinine, or even cold baths,

might be used. Pouring cold water over the body seems to have

been useful in many instances ; on the other hand, quinine in

antipyretic doses has never been employed. In early times the

buboes were sometimes cut out immediately after they had begun

to swell, and this plan of treatment enjoyed considerable reputa-

tion ; but subsequently they were treated for the most part with

poultices and then opened as soon as pus had formed.

31



APPENDIX.

THE BLACK DEATH.

J. F. C. Hccker, Dcr schwarzc Tod im vierzehnten Jahrhundert. Berlin, 1832.

Auch abgednickt in Volkskmnkheiten des Mittelalters, mit Zusatzen von Hirsch.

—Haeser, 1. c.

—

A. Hirsch, Die indische Pest und der schwarze Tod. VIicIiow'b

Ai-chiv. Bd. V. 1853. S. 508.

About tlie middle of the fourteentli century almost all the

known countries of this earth were devastated by a malady which

was more murderous than all previous or succeeding epidemics.

It was "that frightful epidemic of the plague, which was known
under the name of the black death, and which fills one of the

darkest pages in the history of the human race. Its name still

lives in the mouths of the people, fills their minds with horror,

and was the most terrible scourge which man has ever seen."

—(Hirsch.)

The disease presented all the essential characteristics of the

ordinary bubo plague, but in addition there was also a lung com-

plication ; in numerous cases blood was expectorated, a symj)tom

which seldom occurred in the bubo plague, properly so called.

The mortality was, if possible, greater than in the ordinary

plague, and death followed more quickly, generally within three

days.

The majority of authors are inclined to identify the black

death with the real bubo plague, and to look upon the lung

affection as an accidental complication. A. Ilirsch, on the other

hand, is of the opinion that we have to do here with a disease

strongly resembling the bubo plague, but nevertheless quite dif-

ferent from it, and he thinks that he can recognize the black

death of the fourteenth century in the so-called Indian plague or

Pali plague, a disease which prevailed from 1815 to 1821 in the

East Indian provinces of Kutch and Guzerat, from 1836 to 1838

for the first time in the city of Pali, and then extended further,

prevailing in the districts of Guhrwal and Kumaon (on the spurs
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of the Himalayas) as an endemic disease. In fact the opinion is

everywhere the same, so far as we can judge from the reports,

and it is in a high degree probable that this Indian plague, which

now and then even at the present day oversteps its usual bounda-

ries, is the same disease which extended, about the middle of the

fourteenth century, over the whole known world and swept away
a large portion of mankind. Besides, the reports which we pos-

sess seem to show that the great epidemic already referred to did

not consist of one disease only, but that the common oriental

bubo plague, and perhaps also other diseases, had their share

in it.
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HISTORY AND ETIOLOGY.

We are entirely without trustworthy information regarding

tlie first appearance of yellow fever. It is highly improbable

that the communications of various authors, which inform us of

the prevalence of the disease in the Antilles since the memory of

man, really refer to yellow fever. The theory is much more ten-

able that the disease was first developed after the immigration of

Europeans into the West India islands ; at least it agrees bet-

ter with many facts, which have been since observed, to consider

yellow fever as an acclimation disease (of the tropics), to which

immigrants are liable, than to assume that it originally prevailed

as an endemic disease among the natives, and afterwards under-

went a complete alteration of its character.

The Antilles were probably the cradle of yellow fever ; at

least accurate observations of the disease in question were first

made here. From this point it spread abroad through the constant

increase of human intercourse. At the present time it has estab-

lished itself over a widely extended territory ; it prevails mainly

as an endemic in all the West India islands, in Venezuela, New
Granada, and Mexico ; also as far north as Charleston, on the

east coast of the United States, and on the northern portion of the
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west coast of Africa. Within these regions it is never completely

extinct
;
sporadic cases are always occurring here, and from

time to time it is common for more extended epidemics to

develop themselves. But even outside of the territory named

there have already been epidemic outbreaks of the disease, both in

Europe and on the west and east coasts of America, north and

south of the points mentioned
;
and, in fact, up to the present

time epidemics of yellow fever have been observed between 43"

N. and 33° S. latitude in the western hemisphere, and between

42° N. and 8° S. in the eastern.^

Many investigations have been undertaken, and there has

been much and lively discussion as to the conditions which are

necessary to the development of an epidemic of yellow fever, and

also as to that peculiar character of the disease which determines

its appearance and its spread. All these controversies narrow

themselves down to two questions—Is yellow fever a miasmatic

or is it a contagious disease ? Both theories are maintained, and

evidence, which is at least plausible, can be adduced in favor of

each. The decision of these questions has not merely a theoreti-

cal and scientific, but an eminently practical interest. A great

effort has, therefore, been made of late years to examine criti-

cally the very rich material at our disj)6sal, because prophylac-

tic measures against the disease, and all quarantine regulations,

essentially depend upon the answer to this inquiry. This

research has been carried on exhaustively, and so far conclu-

sively, by Hirsch," whose results have not been controverted, and

with whom I also must declare myself completely in accord.

To bring about an epidemic of yellow fever anywhere, a

series of conditions must be fulfilled which are deducible from a

comparison of the histories of single epidemics. These condi-

tions are allied partly to the external circumstances of human
beings, partly to those which are personal.

Among the external circumstances are climate and terres-

trial conditions, which must present a certain definite character.

The mean temperature of the year must reach at least 72° or

^ Jlirsch, Histor. geograph. Pathologie I.
,
page 76.

* Hirsch, Ueber die Verbreifcungsart von Gelbfieber, in Deutsche Vierteljahrs-

schrift fur offentl. Gesdhts. -Pflege. Vol. IV., part 3, pages 353-377.
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77° Falir. ; such a temperature, in fact, as is always observed in

the tropics, especially in the Antilles. It is indeed maintained

by Griesinger ' that the temperature must be uniformly hot for a

considerable time (80° Falir. ) ; but this is denied by West India

physicians, who have very often seen a sudden fall of the tem-

perature, within definite limits of course, immediately precede

the outbreak of an epidemic. Should the temperature fall con-

siderably during the prevalence of an epidemic, or should a ship

on which the disease is raging reach colder latitudes, an abate-

ment is at once observed
;
and, on the occurrence of frost, an

immediate extinction of the e];)idemic.

South and west winds operate to promote an epidemic, north

and east winds, on the contrary, to restrain it.

Touching the terrestrial circumstances, it is particularly

noticeable that the disease is chiefly developed in cities, and

moreover in cities wliich have maritime commerce, whether they

be upon the sea-coast or upon important rivers. Here it is

almost invariably the so-called sailor quarter, i.e., that quarter

of the city l^dng nearest to the harbor, which is the first to be

attacked in every new epidemic. In this quarter very insalubri-

ous conditions generally prevail, and it forms the first centre

for every fresh outbreak that occurs. But this is owing more to

the quarter of the city than to the persons living there, as is

proved by an observation made at Barcelona in 1821 ; here the

well-to-do people lived near the water- side, the poorer ones in

the higher streets, and the pestilence first began and was most

fatal in those streets which lie nearest the harbor. Smaller set-

tlements and villages, especially if they lie inland, far removed

from maritime intercourse, and also large inland cities, only very

rarely become the seat of an epidemic.

To the same extent as yellow fever can be called a disease of

seaports, can it also be called a disease of level districts ; even

moderately high mountains furnish an immunity against the dis-

ease, though the barometrical, thermometrical, and telluric con-

ditions differ in hardly any essential respect from those of cities

on a lower level.

* Oriesinger, InfectionskranMieiten. 2 ed. page 75.
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We must agree with Hirsch that the absence of maritime com-

merce in mountainous regions, as it would there be impossible,

furnishes the explanation of this difference, since such commerce

exists in level though elevated plains, provided they are traversed

by rivers which may serve as the means of carrying it on. The

fact that yellow fever has repeatedly appeared at elevations of

2,600 feet, and even 4,000 feet, above the level of the sea, is in

accordance with this explanation.*

In many cases a certain moisture of the soil and an accumu-

lation of animal and vegetable substances passing into putrefac-

tion, seem to have an undeniable influence on the causation of

the disease. It is not on land alone that these things act injuri-

ously. Want of cleanliness has often met with bitter retribution

on shipboard. Here we have the offensive bilge water, the shav-

ings of fresh wood, and in many cases portions of the cargo

(sugar, wood, coal), which are found in the packing between the

two skins of the hull, and which seem to retain the yellow fever

poison for a long time in a state of activity, and to multiply it

;

they are not of themselves, however, capable of producing it.

Still, though all the unfavorable conditions mentioned may have

been developed on board in the highest degree, the yellow fever

has never yet been observed on a ship which has not in some way
come into communication with the land or with some other ship

where the disease already prevailed. Supposing the existence

of all the circumstances, which our present experience tells us
are necessary for the development of yellow fever, or at least

favorable to it, still the men living under them are not in an
equal degree exposed to the danger of contracting the disease.

Some are just as sure not to sicken as others are to be seized by
the pestilence.

This different behavior is due to race, nativity, and acclima-

tion
;
neither age, sex, nor any other state of disease seems to

have an essential influence.

As regards the influence of race, the history of every separate
epidemic has established the fact that the negro race possesses an
almost absolute immunity. Only such negroes were known to

' Compare Deutsche Virteljahrsschrift. Vol. IV., part 3, page 357.
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contract the disease as had lived for a considerable time in the

temperate zone, thereby forfeiting their immunity, and had then

returned into the yellow-fever district shortly before an outbreak

of the epidemic. Moreover, fatal ej)idemics have been observed

among the blacks on the west coast of Africa, where yellow fever

prevails endemically.

The whites are the m-ost exposed to danger. Between the two

stand the mixed races, and in fact those are just so much more

subject to the infection, the more white blood iiows in their veins,

and the paler their skins are. But even the whites show a marked
difference in respect to their susceptibility to infection ; the

farther distant their homes may be on either side of the special

yellow-fever zone, so much the more susceptibility do they pos-

sess to the yellow-fever poison. This susceptibility, however,

gradually diminishes the longer these whites have lived in the

tropics, in the regions where yellow fever is endemic ; it is almost

entii'ely extinguished if they have passed through an ej)idemic,

even without themselves becoming sick, and it is finally absolutely

extinguished after once experiencing the disease. This immunity,

however, lasts throughout life only if those who are acclunated

remain constantly in the yellow-fever region. Should they return

again to the dangerous region after a considerable interval of

residence in higher latitudes, they again approach, in their sus-

ceptibility to the yellow-fever poison, the condition of recent

immigrants ; the only difference is, they again become acch-

mated much more quickly than the latter
;
and, in fact, a second

attack of yellow fever under these circumstances is among the

rarest exceptions.

We must certainly allow that acclimation produces in the

tissues certain alterations, which render the reception of the

yellow-fever germs more difficult or even impossible. In other

words, the chief element of acclimation consists in this tissue

change. An observation of Hegewitsch in Vera Cruz is interesting

in this connection, viz., that natives as well as immigrants who

have lived there long, and those persons who have once gone

through the yellow fever, are no longer exposed to the sting of

mosquitoes and other insects, fi'om which new-comers suffer so

much.
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Yellow fever is most probably produced by a living miasm,

wliicli lias hitherto entirely eluded microscopic demonstration,

but the existence of which is argued from very many facts.

These seeds of disease, as soon as they become in any way estab-

lished in a human organism, set up in it that diseased process to

which we are accustomed to give the name of "Yellow Fever.''

They are not, however, reproduced in this diseased organism,

they do not multiply in it, nor migrate from it to other men
;

yellow fever is not then, in this sense, a contagious disease. But

its seeds long retain their poisonous nature
;
they are, under cer-

tain circumstances, quite indestructible, and when placed in

suitable external conditions are capable of kindling an epidemic

even far away from thek place of origin.

The identity of the yellow-fever miasm with the malaria

miasm has been widely maintained, and in the West Indies it is

still not unusual to hear the similarity of the two infectious

materials insisted on. The difference in their operation is said to

depend only upon the person affected. But besides various

other grounds for rejecting this view, we have the fact that

malaria is chiefly developed in rural, swampy regions, while yel-

low fever is a disease of cities.

The parts of a city in which the disease is apt to break out

are especially favorable for the development of miasmata. The

refuse which accumulates along the shores, and comes partly

from the ships and partly from the houses, is often, through

inefficient police supervision or the carelessness of the inhabi-

tants, allowed to lie exposed for a long time. Being soaked

twice a day with sea-water at the flood tide, and then at the ebb

subjected to the influence of the tropical sun, such substances

rapidly decompose and undoubtedly furnish a most congenial

soil for the development of the very minute organisms which

we accept as the sources of yellow fever. But they must,

from their mode of operation, have a very special character, and
differ essentially from other miasmal seeds, and, in reality, this

difference is most probably due to the surroundings of a port

and the tropical climate.

Now, if the seeds of the yellow-fever miasm possessed the

power of multiplying in the first organism attacked, and of dis-



494 ETIOLOGY.

seminating themselves from it, we slioiild still have to explain

the fact that rural districts in the immediate neighborhood

of an infected city do not necessarily suffer from an ej)idemic

spread of the disease so soon as yellow-fever patients reach them.

But, accordhig to experience, this seldom or very rarely hap-

pens. The disease does not advance uninterruptedly from its

point of origin, but spreads per saltum ; an epidemic occurs

only where the before-mentioned conditions are present. We
have, moreover, a considerable number of reported cases, where

persons living in the immediate neighborhood of the disease have

escaped infection, in spite of the most direct and closest inter-

course, and of the most pronounced predisposition, apart from

that which is due to the prevalence of the disease as an epi-

demic.

It is commerce carried on in ships, and not the traffic of the

great thoroughfares of the land, which serves for the diffusion of

the disease. And here man' s agency is not as a producer, but only

as a carrier, as a medium of transmitting the infectious material,

even without being himself sick, just as in the case of the cargo

of a ship, its bilge-water, and, in fact, the ship itself. Should

the yellow-fever miasm be brought in this way into a harbor where

the various climatic and terrestrial conditions enumerated are in

force, it can be reproduced and grow to an epidemic, supposing,

of course, that persons capable of infection are present in suffi-

cient number. In precisely the same way an epidemic may break

out upon a ship not hitherto infected, through communication

with an infected one. This may occur upon the high seas or in

harbor, provided on board the sliip conditions exist which are

particularly favorable for a further spread of the disease, such as

the various insalubrious circumstances already noticed, and the

close crowding together of the men. From every ship, from

every port which has thus, secondarily, become the seat of an

epidemic, there can again be a further diffusion of the pestilence.

The history of single epidemics, furthermore, proves that the

disease is connected in its epidemic appearance with certain sea-

sons of the year, and in fact that the months of July, August,

and September are those in which epidemics are most frequently

observed.
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La Roche, Yellow Fever, vol. II. page 209, gives a comparative statement of tlie

relation as to time of the epidemics in North America. According to him epidemics

began during July in Phihidelphia 7 times, in New Orleans 14 times from 1817 to.

1853, in New York 3 times, in Boston 2 times; during August in Philadeipliia 3

times, in Charleston 6 times, in New York 3 times, in Providence 2 times, in New

Orleans 9 times, and in Mobile 3 times.

Certain terrestrial relations, however, seem still to be of impor-

tance in this connection, since in particular regions epidemics

have appeared at other seasons. Thus five were observed as

occurring in St. Thomas in the years 1795-1833, all between

October and February. According to the experience of West-

India physicians, the hot summer months, in moist regions at the

mouths of large rivers, are notably most prolific in epidemics. It

may serve as an explanation of this circumstance, that shortly

before this season the rivers habitually overflow, many animal

and vegetable substances floating ashore, and remaining ex-

posed on the banks after the subsidence of the rivers. Under the

influence of the hot rays of the sun they rapidly undergo decom-

position, and are thus specially fitted to give rise to miasmata.

On small rocky islands, and in seaboard cities similarly cir-

cumstanced, the hottest period is esteemed the healthiest
;
epi-

demics are here most frequently observed in the cool months,

from October to February, provided, however, the temperature

does not fall below 68° Falir. This fact will be diflJcult of expla-

nation, unless we consider that the greater commercial activity,

which is mainly regulated by the harvest-time, falls between

December and May. At those times there is a suflicient accumu-

lation of matters predisposing to the development of yellow-

fever miasm.

Perhaps, too, in these months the incidental causes are more
prolific. As such may be specified soaking of the skin by rain

and dew, all excesses in Baccho et Venere, and all indigestions.

Dr. Barton, in a statistical collection of the fatal cases in an epidemic extending

over two years, emphasizes the fact that of the Sons of Temperance very few

—

twenty-nine—died in a membership of 2,427, and a general mortality of 5,653.

Also certain occupations decidedly predispose to yellow fever,

while others confer a certain immunity, sl'ght though it be. In
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tlie first catcgoiy belong cooks, bakers, sugar-makers, lock

sniitlis, and blacksmiths, in short, all artisans that have much to

do with fire. Workers in leather, tanners, soap-boilers, candle-

moulders, butchers, and scavengers show less tendency to be

attacked by yellow fever, from the fact that such people are

obliged constantly to breathe bad, unhealthy air while at their

work. '

COURSE OF THE DISEASE."

Various forms of the disease are recognized by different au-

thors, according to the peculiarities of its course.

Thus La Roche ' distinguishes the inflammatory and the con-

gestive forms, and divides these again into various subdivisions
;

the inflammatory form is either intense or mild or ephemeral

;

the congestive either adynamic or apoplectic, etc.

Alvarenga * distinguishes three principal forms, according to

the severity of their course : one very slight, one very severe, and

one occupying a place between the two.

Classiflcations of this kind, however, are always somewhat

arbiti-ary, and are never to be strictly observed
;
besides, they are

of no practical utility. Certain it is, that in the case of yellow

fever, as well as in every other infectious disease, slight and

severe forms occur. But these ought, as little in the one case as

in the other, to lead to the assumption that we have to do with

different morbid processes
;
they are merely different degrees of

the same malady. We shall return to this subject when describ-

ing the course of the disease.

It is quite uniformly asserted by most authors that the dis-

ease does not appear to run an essentially drfferent course,

whether it prevail on this side of the ocean or the other, whether

to the north or south of the equator.

* La BocJie: Yellow Fever, etc., vol. II. page 84.

* In the following pages I give the description of the disease, according to my own

observations of it made in the West Indies, as published by me in the Deutsch. Archiv

t'iir klin. Medicin, XI. page 290 et seq. This is supplemented by the works of other

authors ; and then I add briefly some histories of cases noted by myself.

' La Roche, loc. cit., vol. I., page 136.

* Alvarenf/a, loc. cit., page 120.
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The length of the period of incubation varies between twelve

hours and several months (La Roche, loc. cit., vol. I. page 511).

Such a protracted incubation is, however, but very seldom

observed ; most frequently from one to two or three days will

elapse from the reception of the poison to the appearance of the

first signs of the disease.

Sometimes prodromal phenomena precede this latter, consist-

ing of general weakness, headache, pains in the limbs, and loss of

appetite. Such cases occur in every epidemic ;
in the last at Lis-

bon, in 1857, very many appear to have begun in this way. ' But

it is impossible, from these prodromata, to diagnosticate the dis

ease which is impending, unless one keeps in view the epidemic

tendency, for such symptoms differ in no way from the precur-

sors of other acute infectious diseases.

While apparently in the most perfect health, while walking,

while at work, or asleep, men will be attacked with slight chills,

alternating with heat, or in fact, most frequently, with a severe

rigor. At the same time they feel very seriously ill
;
they are

completely disheartened and throw themselves restlessly about on

the bed ; the countenance is decidedly flushed, the conjunctiva

much injected, the eye has a peculiar lustre, and a staring look.

Violent pains in the head, often confined to one side, as well as

pains in the limbs, are seldom absent. The temperature is mark-

edly elevated, and often reaches 102.5° Fahr. within a few hours

after the beginning of the attack. The respiration is very super-

ficial and much quickened ; the pulse generally full and frequent.

By the evening of the first day, or on the second day, a peculiar

cadaveric smell is perceived in many patients, which is noticed as

soon as the bedclothes are raised. Dr. Stone, of Woodville, in

1844, is said to have noticed this smell sometimes as much as

fourteen days before the outbreak of the disease (La Roche, I.,

240). This symptom involves the worst prognosis.

The tongue is thickly covered with a whitish, often yellowish
coat, red on the edges, and marked with the impression of the
teeth. The mucous membrane of the soft and hard palate be-

comes of a bright red color, soon followed by a marked oedema

' Compare Alvarenga^ loc. cit., page 99.
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of these parts ; the processes of the gums between the teeth also

become swollen, and are liable to frequent hemorrhages. The

epigastrium is extremely sensitive to pressure, and painful even

when it is not touched. All articles of food and drink introduced

into the stomach are immediately vomited. The bowels are gen-

erally constipated ; more rarely diarrhoea is present.

Percussion and auscultation of the heart and lungs indicate

nothing abnormal.

The lumbar region is the seat of sharp pains. The urine is

scanty, very concentrated, and often shows traces of albumen,

even in the beginning of the disease. In some cases more or less

complete suppression of urine exists, even from the outset.

All these symptoms are intensified during the next two or

three days. The temperature is apt to reach its maximum of

105° Fahr. on the second day.

This was the highest temperature observed by me; La Roche, loc. cit., Vol. I.

p, 20C, gives it as from 104° to 110° Fahr. ; others are said to have observed even a

higher temperature.

Tlie acme of the disease is of short auration and shows only

trifling remissions, with equally insignificant exacerbations, which

generally do not again reach the maximum height.

The sclerotic and the skin exhibit an icteroid coloration, some-

times even as early as the third day, frequently, however, not

till later. The urine gives a distinct reaction of bile pigment ; the

fceces retain their bilious coloring, at least a clayey condition

of them is only very exceptionally observed, and may well be re-

garded as an accidental apj)earance.

Frequent hemorrhages from the nose occur, and in rare cases

from the stomach too ; the latter are wholly wanting in the

slighter attacks
;
they often occur first at a later stage. In any

case in which they are present, they point to a very severe infec-

tion, and involve a bad prognosis ; as a rule, patients attacked

with them die.

Alvarenga, it must be admitted, has ascertained the occurrence of 40 recoveries

out of 178 cases of black vomit in the Lisbon epidemic.

The second stage of the disease, beginning most commonly on
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the fourtli cfay, is recognized by a noticeable remission of almost

all the symptoms.

The temiDerature falls very rapidl}^, so that even in twelve

hours the normal may be again reached. In the majority of

cases, however, especially in the severe ones, the defervescence is

not complete ; the temperature remains some tenths of a degree

above 100° Fahr. ; there occurs then no complete intermission,

but only a marked remission. The tormenting pains in the

head and limbs subside, and the subjective state of the patient

is improved ; he considers the danger past. Only the great sensi-

tiveness of the stomach and the vomiting are apt not to disap-

pear wholly. If albuminuria has not hitherto been present, it

will almost always be observed in this stage.

This period of remission lasts from a few hours to two days,

seldom longer. There are very few cases in which it is entirely

absent, and in which the third stage proper follows directly upon
the first. Sometimes the improvement in this stage is not merely

apparent but real, and results in the patient' s immediately pass-

ing into convalescence. But most frequently, to the second suc-

ceeds the tMrd stage, in which, instead of the delusive improve-

ment, we have an aggravation of all the symptoms.

The temperature rises again rapidly, though perhaps not so

rapidly as at the onset of the disease, and after two days reaches

once more a height of 104° Fahr., to return from it again, in case

of recovery, by a very sharp curve to the normal, which it will

not again leave.

The sensorium is almost always clear, but an infinite apathy
takes possession of the patients, and it is a shocking spectacle

to see them lying in full collapse, with sunken countenances,

so totally unconcerned and indifi'erent to their condition. In

rarer cases furious delirium is observed, which impels the

patients to leave their beds, and gives them no rest.

The pulse is sometimes accelerated, sometimes retarded, usu-

ally small and thready.

The icterus now becomes very intense, so that the skin
assumes a dark mahogany color. Next to this very pronounced
jaundice, the repeated hemorrhages form the most characteristic

symptom of this stage. They vary in the quantity of blood
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effused, and maj occur in very different situations ; tlie mucous
membrane of tlie nose and tliat of tlie whole intestinal tract are

tlie parts chiefly affected ; next to these the skin ; more rarely

the external auditory meatus, the organs of respiration and the

genitals.

HemoiThages into the stomach, which occasion black vomit-

ing, have been in former times regarded as the essential feature

of the whole disease, and even now, in the tropics, we often hear

it called, from this symptom, "Black Vomit." The efforts to

discover something characteristic in the vomited matter have

been fruitless. Under the microscope only blood-corpuscles,

epithelial cells, fat globules, muscular fibres, and other remnants

of food, sarcina ventriculi, and various crystals have been ascer-

tained to be present. Hassal only, in Southampton, claims to

have discovered in them a hitherto unknown microscopic vege-

tation.
*

A sjnnptom almost equally serious with the black vomit is

suppression of urine, which is often observed in this stage, and

which reduces patients to an indescribably painful condition.

In some epidemics inflammations of the parotid, with a ten-

dency to pass into suppuration, are observed, as well as an exten-

sive formation of boils.

Death most commonly occurs in this stage. During the last

few hours patients almost always fall into a deep stupor, out of

which they do not again awake, or—in less frequent cases—in the

midst of violent delirium they suddenly sink back lifeless on the

bed.

Convulsive contractions of the diaphragm and twitchings of

muscular fibres are often noticed just before the end. The tem-

perature usually falls somewhat immediately before this, some-

times even as low as 100.6° Falir.

But this third stage does not always end in death
;
recovery

sometimes takes place, though not often. In that event, as above

described, the temperature falls with a sharp curve to the nor-

mal, and remission and disappearance of all dangerous and

painful symptoms take place after profuse sweats.

Oriesinger, Infectionskrankheiten, page 89.
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Convalescence is almost always very protracted; several

weeks commonly elapse before patients are again in full posses-

sion of their strength. The sensitiveness of the stomach towards

all articles difficult of digestion is of long continuance.

In the vast majority of pronounced cases of yellow fever but

few of the symptoms detailed are wanting, though they do not

always come under notice in the same intensity or order of suc-

cession.

Closely allied to the very marked cases described, there occur,

in certain epidemics, perhaps in all, very slight, abortive forms,

which can only be correctly interpreted when bearing in mind

the prevailing epidemic' The patients fall sick in the same way,

very suddenly, with a chill, but the rise of temperatui-e is only

moderate ; the pains, too, are not severe. Nausea is found to be

always present, but never amounts to the vomiting of blood.

Icterus is either wanting altogether or is not very intense. Some-

times it first shows itself after the disappearance of all the other

symptoms. The secondary febrile movement never occurs. Here,

too, convalescence lasts a disproportionately long time

CASES.

The following cases were observed on board H.M.S. Arcona,

which left the harbor of Puerto Principe, Hayti, on March 21st,

1870, and sailed for Venezuela, in the Gulf of Mexico.

L Schacht, seaman, a strong man of twenty-one years, blond, had never had any

sickness of importance; he was often on shore in Hayti; on the evening of March

21st he still had a good appetite at meal-time, and went to rest feelhig perfectly

well. At midnight he awoke suddenly in his hammock, with a violent chill and

difficulty of breathing. The next morning his face was quite flushed, the oculai

conjunctiva much injected. Patient felt very weak, and complained of severe pains

in the limbs. The tongue was covered with a thick greasy coat, there were loss of

appetite, great thirst, and a sense of distress in the clxest
;
patient had been consti-

pated for two days.

Examination of the heart and organs of respiration revealed nothing abnormal.

Temperature: 8 a.m. 12 m. 6 p.m.

102.6° 102.8° 103°

Pulse quickened, fully 116-120 a minute ; ordered sick-diet.

* Schmidtlein, Deutsch. Archiv fur klin. Medicia. IV. page 57.

—

Haeniscli, idem

XI. page 294.
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5. Hyclrarg. clilorid. mit gr. iv.

Saccliar. albi gr. v.

M. ft. pulv. tal. No. IV. S. one powder every hour.

March 23. In the night he had two pultaceous stools
;
tongue red on the edges,

with distinct im])ressions of the teeth. Gums swollen and bleeding slightly. Sense

of pain in the epigastrium very distressing.

Temperature: 8 a.m. 12 m. 6 p.m.

104.5° 1042° 105°

March 24. Patient is excited and restless in the highest degree. All nourish-

ment is vomited at once; slight jaundice makes its appearance. The mine gives

the reaction of albumen and of bile pigment.

Temperature: 8 a.m. 12m. 6 p.m.

104° 103.8° 102.8°

March 25. The jaundice is increased. There have been from six to eight diar-

rhceal stools.

Temperature: 8 a.m. 12m. 6 p.m.

101° 99.5° 98.8°

March 26. The great restlessness has given way to a remarkable apathy. The

sensitiveness in the region of the stomach still remains. Vomiting and looseness of

the bowels are subsiding.

Temperature: 8 a.m. 12 m. 6 p.m.

101.2° 101.5° 102.8°

March 27. After rather a quiet night the patient feels decidedly better, in spite

of the high fever, which still persists. Thirst still very great. Vomiting and loose-

ness are to-day entkely absent ; the sensitiveness in the region of the stomach is also

diminished.

Temperature: 8 a.m. 12m. 6 p.m.

104° 103.5° 102.8°

March 28. There was free sweating at night and a refreshing sleep. The tem-

perature has fallen, and the patient, though weak and exhausted, still feels quite

improved. The tongue is clearing, appetite returning.

Temperature: 8a.m. 6 p.m. Pulse.

99.5° 99° 80-84

March 29. His condition is further improved ; convalescence has set in.

Temperature : Morning. Evening.

99.5° 99.2°

Ajyi'il 22. Patient is so far recovered that he is discharged from the ship's hospi-

tal, and is again able to perform his customary duties as a seaman.

II. Posansky, seaman, of weakly constitution, had a fainting fit once about

fourteen days ag;o, without any assignaible cause, but has otherwise always been

healthy for years. During the night of March 27th, without previous illness, he

suddenly fell sick, with an ague fit and violent pains in the back and limbs.
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Temperature : 8 A.M. 12 m. 6 p.m.

102.5° 102.8° 103.5°

March 29. Frequent fluid evacuations from the bowels, great restlessness and

feeling of anxiety
;
complete loss of appetite, accompanied with great thirst

;
tongue

thickly coated, with red edges. In the night attacks of nose-bleed and vomiting of

bloody matters ; violent delirium. A peculiar cadaveric smell is perceptible.

Temperature : 8 A.M. 12 m. 6 p.m.

100.5° 102.8° 104.2°

March 30. In the morning, full of the temperature and improvement of the sub-

jective symptoms. Albuminuria, and reaction of bile pigment in the urine.

Temperature: 8 a.m. 12 m. 6 p.m.

100." 100.2° 102.2'^

March Z\. Marked icterus; suppression of urine; repeated attacks of bloody

vomiting. Patient lies in his hammock quite insensible, only occasionally sighs

and groans aloud. Towards evening he fell into a deep coma, from which he

never awoke. Death ensued with hiccough.

PATHOLOGICAL ANATOMY. *

Cadaveric rigidity occurs very early and is very pronounced.

As a rule, no considerable atrophy or wasting of the muscles is

appreciable.

The color of the skin varies from a bright yellow to a dark

orange or mahogany color ; the mucous membranes, too, have a

yellowish tinge. In a series of cases various alterations of the

external integument have been found, viz., petechise, larger

ecchymoses, vesicular and pustular eruptions (Jackson), scarla-

tinous and erysipelatous inllammations (Rush), miliaria (Barton),

boils and carbuncles (Arejula et al.\ and gangrenous degenera-

tion (Deveze).

The brain and its membranes, and also the spinal cord, as a

rule, show no special alterations ; at the utmost they are found

hyperffimic. Bally and Cartwright assert that in almost all the

cases in which they made autopsies they found an inflammation

of the arachnoid in the lumbar and sacral regions, with abundant

serous exudation. Besides this, Cartwright mentions a specific

» <—

' Since I have made no aatopsies myself, I give in the following pages the anatom-

ical results from La Roche, loc. cit., Vol. I. 383; Alvarenga, loo. cit., page 6 ;
OroM^

Beiicht iiber die Leistungen der Pathol. Anatomic a. 18G1, page 48; and Griesinger,

Infectionskrankheiten, page 88.
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alteration, wliicli lie reports liaving found in the ganglia of the

coeliac and hepatic plexuses, and which consists in an intense

inllammation of the neurolemma. This, however, is an alteration

which is also met with in several other diseases, while in many
cases of yellow fever it is absent, so that it can in no way be

regarded as specific.

The heart often appears pale and flabby, its muscular tissue

being the seat of fatty degeneration and friable
;
sometimes, too,

it is found normal. The pericardium often contains a considera-

ble amount of serous fluid, having a yellow or reddish color. The

blood contained in the heart is sometimes fluid, sometimes

coagulated, of varying color and reaction. The coagula, which

often reach far into the vessels, are yellowish, as also the endo-

cardium and the inner coat of the great vessels. The organs

of respiration exhibit no characteristic changes
;
hemorrhagic

infarctions are sometimes found in the lungs, and ecchymoses

upon the pleurje ; in rare cases more abundant serous exudations

in the pleural cavities.

The most important and constant changes are observed in the

abdominal organs ; the mucous membrane of the stomach and

small intestine, as well as that of the oesophagus, are found

almost without exception in a state of acute catarrh ; the separ-

ate vessels, especially the veins, are highly injected, distinctly

turgid, and exhibit an arborescent lamiflcation. Hemorrhagic

erosions are frequently found in the fundus ventriculi ; ulcera-

tions very seldom. The whole intestinal tract is apt to contain a

greater or less quantity of more or less fluid, often tarry blood.

The lymphatic glands show no constant alterations.

The gross appearances of the liver present no important varia-

tions. Sometimes it is rather enlarged, sometimes normal,

sometimes to a slight degree shrunken. Its color varies between

bright yellow, nankin, butter and straw color, ranging from the

color of cafe au lait to bright orange color
; the yellow coloring

is sometimes uniform, or more often exhibits a scattered arrange-

ment. The liver cells are very pale, slightly granular, the

Qucleus concealed
;
they are filled with numerous fat globules,

the latter often attaining such a size that a single one fills almost

half a cell. The form of the liver cells is not changed. The
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wliole organ strongly reminds one of tlie fatty degeneration so

often found in topers. (Leidy.')

The gaU-bladder is sometimes larger, sometimes smaUer tlian

normal, and contains a varying amount of dark green or tarry

bile ; the mucous membrane of the gall-bladder often presents

a decided injection of the vessels, sometimes punctate ecchy-

moses. The ductus cysticus, as well as the ductus hepaticus

and choledochus, are almost always found free and pervious.

The spleen is only slightly, or not at all enlarged, and is of a

darker color and softer consistency than usual ; sometimes its

parenchyma is slightly friable.

With regard to the kidneys, it is reported by almost every

one that a swelling of the cortical substance, with partial fatty

degeneration, is very often present. Small abscesses are often

found in the parenchyma. Ecchymoses and evidences of catarrh

are seen in the pelvis of the kidney, as also in the mucous mem-

brane of the urinary bladder.

Either coagulated or fluid blood, not referable to menstrua-

tion, is always found in the ovaries and in the uterus (Hayne).

ANALYSIS OF THE SEPAEATE SYMPTOMS.

If we consider the progress of the fever, its violent course,

the numerous hemorrhages and the anatomical changes, we can

regard the disease in no other light than as a specific poisoning of

the blood. The most tenable hypothesis is the following, though

it is as yet unsupported by positive microscopic demonstration.

The elements which convey the yellow-fever miasm being intro-

duced into the circulation, produce there certain specific changes

in the blood, consisting in destruction of the red corpuscles. On
this theory most of the symptoms are very easily explained.

The etiology of the jaundice would be that there was a solu-

tion of a part of the red blood-corpuscles, and a transformation

of their hsematine into bile pigment within the circulation
; the

jaundice would then have to be regarded as hsematogenous. An

' From the descriptions of several authors one might be left in doubt whether a

veritable fatty degeneration took place, or only a fatty infiltration. Still, the majority

is in favor of the former process.
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icterus from retention, wliicli has been very generally assumed, is

to be excluded, because tlie faeces do not lose tlieir bilious color,

and because it has not hitherto been possible to demonstrate any
biliary acids in the blood, and these would necessarily have gone

over with the coloring matter. It need not argue against an

icterus from retention, that the ductus choledochus has always

been found pervious on post-mortem ; for this passage may be

easily closed during life by a catarrhal swelling of the duodenal

mucous membrane, an accident to which its anatomical arrange-

ment renders it liable, but which, of course, could not be demon-

strated after death. But it would be remarkable that duodenal

catarrh in yellow fever should always induce icterus, while this

diseased condition, of such exceedingly frequent occurrence in

other connections, should in these instances run its course without

any such result.

Supposing the blood to be decomposed in this way, as we
assume, and the red blood-corpuscles to be in great part de-

stroyed, this fluid will then, of course, lose its capacity for nour-

ishing the tissues of the body in the normal way and for regen-

erating them. From this results a great friability of the walls

of the vessels, such as we often see in many diseases, in wliich

the blood has undergone qualitative alterations ; and this, in turn,

conduces to hemorrhages in the various parts of the body.

Such a defect of nutrition also explains the fatty degeneration

of the liver cells and renal epithelium. In all pathological pro-

cesses which interfere more or less with the nutrition of single

parts, fatty degeneration occurs, followed subsequently by atro-

phy.

We observe an increased frequency of breathing in all febrile

diseases, and this is explained in those cases, as well as in yel-

low fever, partly by the increased temperature of the blood. As

a consequence of this the frequency of the pulse is increased, and

the blood being forced more frequently through the lungs, in-

creases the hesoin de respirer. This furnishes the stimulus to the

vital point in the medulla oblongata and the impulse to more

frequent respirations is given. (Guttmann.) In part the destruc-

tion of the red blood-corpuscles operates in a similar way. The

body must be sustained during sickness by inferior blood, less
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ricli in oxygen ; to render this possible, tlie blood must fre-

quently take oxygen into the lungs and give up carbonic acid.

The result of this is increased frequency of the pulse and respi-

rations.

The course of the fever is in the highest degree peculiar ;
first

a paroxysm of thi^ee or four days, then an intermission of one

day, corresponding to a remarkable remission of other symptoms,

and finally a paroxysm of shorter duration and less intensity

than the first. This can only be due to a peculiarity of the yel-

low-fever miasm. Wunderlich ' has determined, by a long series

of observations, that there is a range of the animal heat distinc-

tive of almost all febrile diseases, as, for instance, of typhoid,

typhus, and relapsing fevers, small-pox, measles, scarlet fever,

etc. In all these cases, as likewise in yellow fever, the cause of

this typical range of the animal heat must be sought in a specific

operation of the corresponding infectious material. In the case

of relapsing fever it is only very recently that Obermeier has suc-

ceeded in discovering spu-iUa in the blood during the febrile par-

oxysm.

The nervous lesions, delirium, and headache are referable to

a uraemic poisoning, to the perverted nutrition of the brain, and

hypersemia of its membranes. The violent pain i'n the back

Bally attributes to exudative inflammation of the lumbar arach-

noid, which he never failed to find.

An easy explanation of the lingering convalescence is found

in the fatty degeneration of so many internal organs, in the

feebleness of the whole organism, due to the fever and hemor-

rhages, and in the material loss of albumen. One may well con-

ceive that many weeks are needed to make good such important

losses.

DIAGNOSIS.'

If we keep in mind the region in which the disease appears,

as well as that from which it may have been introduced
; if we

look at the race and nationality of the patients, and the acute

^ Wunderlich^ Das Verhalten der Eigenwiirme in Krankheiten. Leipzig, 1870.

"Compare La Roche, loc. cit. Vol. I. page 504.

—

Oriesiticier, loc, cit., page 99.

—

Hacniisch, Deutsche.^ ArcMv f iir klin. Med., XL page 300.
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characteristic course of the malady, we shall general!}^ be in a

position to form, a correct diagnosis. There are, however, various

pathological processes which present a certain resemblance to

the disease under consideration, and therefore are liable to give

rise to mistakes.

The first to be mentioned here are the severe forms of malaria.

The chief points of difference are of an etiological character, and

lie in the difference between the two miasms as regards facility

of transmission, and in the circumstance that the malaria pro-

cess is chiefly localized in the spleen, while yellow fever induces

scarcely any perceptible changes in this organ. Then we have

the typical course of the temperature of the bod}^, and finally,

if we are willing to judge from the effects of treatment, we have

the striking efiicacy of quinine in the malarial affection, while

this di"ug has not proved useful in so marked a degree in yellow

fever.

Again, relapsing fever and bilious typhoid may give rise to

errors in diagnosis. But here, too, it will almost always be pos-

sible to arrive at a correct opinion by considering the etiologi-

cal relations, by the absence or presence of special symptoms,

and by the characteristic course of the fever. It is of the first

importance to keep in mind that in yellow fever we very

rarely, while in both the other diseases we always, have a

marked enlargement of the spleen, and the liver too is apt to be

enlarged.

If, therefore, under ordinary circumstances the recognition of

yellow fever ought to present no special difiiculties, still we must

allow that cases may present themselves in which the phj^sician

is not in a position to speak positively at once as to the character

of the disease. Suppose, for example, a ship has been in the

tropics where yellow fever is prevalent, and has perhaps touched

at an infected port, or has had direct dealings during its passage

with another infected ship. Such a ship now returns to a neigh-

borhood where yellow fever is not endemically prevalent. Should

there be found among the crew or passengers patients who are

decidedly jaundiced, who suffer from hemorrhages, in whom a

sudden remission of fever occurs, or in whom ursemic symptoms

are developed, and should these patients have previously suffered
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from intermittent, so as to have been left witli an enlarged

spleen, under these conditions it would really be scarcely pos-

sible to fix upon a positive diagnosis at once between yellow

fever and bilious typhoid. Their further progress will, of course,

in such cases, make the diagnosis certain. The presence of an

enlarged spleen in patients who have not previously suffered

from intermittent is a positive diagnostic symptom.

PROGNOSIS.

As already mentioned, the danger of the malady varies greatly

with the race, nationality, and last place of residence of the indi-

viduals attacked. And it has been observed in persons who are

but little predisposed, that, when attacked, the course of the

disease is generally mild.

In any event, yellow fever belongs among the most destructive

diseases, although the mortality from it varies very widely in

different epidemics. Thus yellow-fever epidemics have been

observed in which only fifteen per cent., and others in which

seventy-five per cent. died. ' But the mortality not only differs

in different epidemics, it varies even in the different periods of

the same epidemic.

The employment also, as stated above, and the situation of

the dwelling occasion essential differences in the mortality, and

these must therefore be borne in mind when making the prog-

nosis.

It has been proved, in almost all epidemics, that there is con-

siderably more sickness and death among men than among
women and children.

Thus, in Lisbon, in 1857, there were 4,043 male and 1,118 female patients out of

5,161 who were treated in the yellow-fever hospitals. 3003 of these patients were

from ten to thirty years of age, and 893 of them died. (Alvarenga, loc. cit., pages

X. and XI.)

But the cause of this would be found less in the difference of

age and sex than in the fact that the men, on account of their

' Compare La Roche, loc. cit., Vol. L page 513, and Oriesinger, loc. cit., page 99,

^ 139.
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calling, as for instance seafaring men and soldiers, must be much
more frequently exposed to the danger of infection than women
and children are.

Among the individual symptoms the vomit especially is of

evil omen. Louis noticed in Gibraltar that it was absent in only

a single fatal case ; while on the" other hand it is established that

only a very few of those who suffer from it recover.

Nevertheless Alvarenga, in the Lisbon epidemic of 1857, observed 40 recoveries

among 178 cases of black vomit. Yet this experience remains quite isolated.

Bally bases his prognosis on the degree of albuminuria in the

second stage of the disease (he never observed it in the first

stage). If the quantity of albumen diminishes, the patient is

advancing towards recovery ; if it increases, a fatal issue is to be

feared ; if it is wholly wanting, convalescence takes place at

once. Alvarenga, too, considers the greater or less quantity of

albumen contained in the urine as of importance in prognosis,

but not till the third stage. This rule cannot be regarded as

certain.

TREATMENT.

The prophylactic measures which serve for protection against

yellow fever must be administered by the state
;

but, on the

other hand, every individual, if he is otherwise in j)C)sition to

do so, may secure himself against the disease by following cer-

tain rules.

The government ordinances must extend to a strict police

supervision of the houses, streets, and harbor, in places where the

disease is endemic, and in other districts they must seek to pre-

vent the importation of the poison by the enforcement of quaran-

tine regulations. It is not possible, absolutely, to prevent an

introduction of the yeUow-fever poison even by a strict quar-

antine. To accomplish this, the same judicious laws would have

to be in force in all ports, and even then it would be possible

to establish communication between an infected ship and the

shore by means of boats at unguarded points ; and then there is

always the possibility of conveying the poison by land from an
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infected port to one hitherto free, by means of goods sent by rail,

or by means of the personal effects of the men. But this would

in any event be only exceptional, and there need be no question

that important protection is to be gained by wise quarantine

regulations.

It cannot come within the scope of this article to give a

scheme of international quarantine law against yellow fever

;

I can only emphasize a few points.

In regions where the circumstances so often rehearsed are not

present, or at most exist only at certain seasons, no quarantine

at all is necessary, or only at those stated times.

Every ship must be subject to quarantine which has communi-

cated with an infected port or an infected ship, even if no case of

disease has occurred on a voyage of some weeks' duration. That

is to say, the human beings may possess no susceptibility to the

yellow fever, may even remain healthy, and yet the poison of the

disease conveyed in clothing, personal effects, cargo, or bilge-

water, may have retained its capacity for infection. The object

of quarantine here is to purify the ship thoroughly, to disinfect it

completely in all its parts, its cargo included. In what way to

accomplish this most efficaciously is not yet determined
;
per-

haps by sprinkling with carbolic acid and by carbolic fumiga-

tions. The bilge-water must be pumped out, and clean water

admitted at the same time, until what is pumped out appears

clear and wholly free from smell. We may allow the passengers

and crew to go ashore, provided they undergo a thorough disin-

fection with carbolic vapor as soon as they land ; in fact, we may
permit communication at once, if no case of sickness or death

has occurred during the last two or three weeks of the voy-

age ; whereas strict seclusion for two weeks will be requisite in

instances where recent cases of the disease have occurred, for an

incubation period of fourteen days has frequently been observed

in yellow fever.

If there are sick persons on board when the ship arrives in

port, we are urged by considerations of humanity, no less than

of practical utility, to take them at once to a land hospital, after

thorough disinfection. Since the disease is not contagious, the

danger of a further spread of it cannot be increased by this step.
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Should tliey remain upon tlie ship, however, the most favor-

able soil would here be supplied for the furthei development of

yellow fever. Every consideration, therefore, promj)ts us to

vacate the ship.

Quarantine will then, in the most favorable cases, have to last

but the few days which are necessary for the disinfection of the

ship ; while in the most unfavorable it must be maintained for

two or three weeks, since tha period of incubation may last as

long as that.

Persons who find themselves in the region of an epidemic may
escape it, if they early betake themselves further inland, or to a

neighboring mountainous country. In many cases it may suffice

to abandon those quarters which are specially exposed to dan-

ger, and to remove to more healthy parts of the city.

If, however, men are compelled to remain within the circle of

the epidemic, they should prudently avoid all those things which

we have learned to recognize as occasional causes, without there-

by giving themselves up to too great anxiety. The efficacy of

prophylactic medicine is very doubtful, although quinine is

highly commended for this purpose by Cummins, and mercury

by Walker, of Jamaica.

Hie latter gained its reputation througli a peculiar incident. On the occasion of

the capture of Foil Omoa, the yellow fever broke out among the land forces, as well

as on the fleet, and decimated the men. One of the captured ships was struck by a

shot in such a way that the quicksilver, with which it was loaded, ran out of the ves-

sels containing it. The sailors who were ordered to gather up the valuable cargo,

did so, using their bare hands ; and aU who were emi)loyed in this way, during their

stay in that region, remained perfectly well, although surrounded by sickness and

death. {La Roche, loc. cit.. Vol. 11. page 762.)

Against the disease, when it has once broken out, the most

various means have been employed, and in part recommended

as specifics. Venesection has been used, vomiting and purging,

mercury given to salivation, without any of these remedies prov-

ing efl^ective.

We may certainly hope some day to find a remedy which shall

as surely render the yellow-fever miasm harmless, as quinine,

for instance, has done in the case of malarial poison. But until

we have found this specific remedy, we are thrown back upon
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a symptomatic treatment. This must not, however, be carried

out on any fixed plan, but must fully recognize the individual

peculiarities of each case.

At the beginning of the treatment, castor-oil or calomel is

given in purgative doses to overcome the constipation which

generally exists. If the pains in the back are very severe, diy

cups or a blistering plaster may be applied in this neighborhood.

For the relief of the nausea and vomiting, bits of ice may be

swallowed ; and morphia, either internally or by subcutaneous

injection in the epigastric region, is very highly recommended.

It has proved very useful with me.

If one feels prompted to take measures against the fever, it

will be best to make use of quinine, and it would certainly be

most judicious to inject this substance subcutaneously, since,

if introduced by the mouth, it would often be vomited again,

owing to the great irritability of the stomach.

In case of copious vomiting of blood, we may try to give

styptic medicines and ice internally, and may apply ice com-

]>resses in the region of the stomach, little chance as there is of

success.

Since the whole course of the disease is rapid, we must remem-
ber, in regulating the diet, to sustain the strength as much as

possible till the morbid process comes to an end. The difficulty

of following this advice will be naturally very much enhanced

by the great inclination to vomit, which is almost always present.

It appears to me very reasonable to try whether we may not

be able to paralyze, or at least to modify, the injurious opera-

tion of the yellow-fever miasm by transfusion after previous

bloodletting.

As soon as the stomach is again in condition to receive food
and drink, we must seek to improve the composition of the blood
by light nutritious diet, by wine, quinine and preparations of

iron, and to remove any further morbid changes.
33
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iriSTORY.

Even at a very early period we find dysentery a common
disease, well known both to physicians and to the communit}^

Herodotus gives an account of an epidemic of dysentery in th<'

Persian army, as it was marching through the deserts of Thes-

saly,' and Hippocrates, both in his geographical pathology and

in his writings on epidemiography, mentions this disease under

the name of dysentery, which it still bears. It is evident from

his definition of this title in the book on diet,' and from a pas-

sage in the Aphorisms, " that he was acquainted with the same

disease which we call dysentery now, and had called it by this

very name, which was, however, in the purely symptomatic ter-

minology of the Hippocratic school applied to a great many
other diseases as well. By the physicians that followed Hippo-

' Herodotus, VIII. 45.

De victus ratione lib. III. cap. 5 : Ubi calefacto corpore acria purgantur et intes-

tiuum roditur ac exulceratur, cruentaque per alvum demittuntur : hoc dysenteria appel-

latur, tum gravis, turn periculosus morbus.

Sectio IV. 26.
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crates it was restricted more and more in its application, and in

tlie time of Augustus was used onl}^ for a single disease of the

])owels with distinct characteristics. Even then certain features

of the disease were well established. The name having been

handed down through several schools of medicine, several ti-adi-

tional features came to be considered as characteristic of it
;
for

example, the doctrine that it arose from acrid bile, that there

were identified with it intestinal ulcers, tenesmus, bloody stools,

etc. ; and some of the descriptions are strikingly true to nature.

Aretseus, for instance (a.d. 50), gives such a vivid account of the;

lesions that one would think he had made post-mortem examina-

tions. The stools were carefully examined, and by means of

them a differential diagnosis was made as to the seat of the dis-

ease. (This subject is studied with great insight and accuracy

by Alex, de Tralles, a.d. 500.)

The treatment also was by no means unphilosophical.

Caelius Aurelianus, the translator of Soranus, gives the most

extended description of the special pathology of dysentery,

according to the accepted views of that time. He and Galen a,nd

Alex, de Tralles serve as authorities for the later writers down to

the seventeenth century. Even after the beginning of the refor-

mation in medicine, such men as Fernel, in describing the affec-

tion, followed in the footsteps of tlie ancients. The classification

of the various degrees of dysentery, of Fabricius van Hilden (at

the beginning of the seventeenth century), follows Galen closely.

Only in the etiology do we meet with new views, such as the

idea of the contagiousness of dysentery, especially by means of

the stools, which had been unknown formerly. At that tim(^

there were frequently epidemics, which gave the better informed

physicians opportunities for personal investigation, and for the

first time knowledge was obtained of the dysentery of the tropics.

Lepois and De Lamoniere describe epidemics from their own
observation of them. An impulse was also given to original

research.' The great Sydenham departs from the traditional

' A young Alsatian physician, Oloxin, ^vTites in his dissertation on camp dysentery

(Colmar, 1708) :
" Miserorum aegrotantium lectulis me accinxi, ut ex ipso fonte quid

haurirem, atque postea cum autorum quos evolveram observationibus conferrem
; hisoe

enim solis nunquam fidi."
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description of the disease in several particulars. From liis obser-

vations during the London epidemic, 1669 to 1672, he concludes

that dysentery is a general affection, a fever localized in the

intestines, where the acrid juices of the blood pour out of the

open veins, and give rise to the intestinal irritation. His treat-

ment is directed to getting the acrid juice out of the blood.

These acrid juices play a prominent part in the etiology of

dysentery from the time of the earliest observations to the nine-

teenth century. Even in Annesley we find the opinion that th(^

acrid bile can so irritate the bowels as to give rise to a dysenteric

affection. Only a few, among whom was the genial writer Stoll,

did not take up this idea.

But the general knowledge of dysentery was becoming more

and more thorough in the first half, and more especially in the

third quarter of the eighteenth century, before Stoll' s influence

had been felt. Frequent epidemics springing up in middle

Europe, now in one part and now in another, supplied abundant

opportunity for study to the numerous observers of that truly

Hippocratic period, to such men as Zimmermann, Degner, Mur-

sinna, Pringle, Pauli, etc. It may well be claimed that the viv-

idness and faithfulness of Zimmermann' s descriptions have never

since then been surpassed, and hardly equalled.

The different varieties in the course of the disease are recog-

nized with great delicacy by all the above writers and aptly

described, even though many erroneous statements of the patho-

logical causes for these varieties are given.

At this time the investigations of Morgagni and Pringle, fol-

lowing Plater, Willis, and others, gave further insight into thf;

nature of this disease. Morgagni showed that an inflammation

of the intestine was present, and the affection was localized

mainly in the large intestine ; that the ulceration which had hith-

erto held so important a place was a secondary matter, and not

really requisite for dysentery. This view Sydenham had already

held, and Stoll confirmed it, and the idea was carried to such an

extreme at the beginning of this century that the occurrence of

ulcers in dysentery was stated to be very unusual.'

' Fmrnier and Vnidy. Diet, des Sciences Med. t. X. p. 320.
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An essential advance in the pathology of the disease was

made in this century, through the more accurate observations, in

the tropics, of Bamplield, Annesley, Catteloup, and Pruner, and

by means of the schools of pathology (Cruveilhier, Rokitansky,

and Yirchow).

O'Brien was the first, so far as I know, to bring up the idea of

"pseudo-membranous" inflammation of the intestine. Roki-

tansky substituted croupous for pseudo-membranous, while Vir-

chow called it diphtheritic. By this means dysentery came to

be considered a specific disease, and often, indeed, as identical

with diphtheritis of other mucous membranes, a view which is no

longer tenable, considering the modern observations on diph-

theritis of the fauces.

For the last ten years the subject has attracted less attention,

because there have hardly been any epidemics of importance.

Only after the late wars (the Mexican campaign, and more espe-

cially the Franco-Prussian war) have ejoidemics occurred which

have given a new impulse to researches on the subject.

ETIOLOGY.

Tlie dysenteric process is not, from an anatomical point of

view, a specific affection. It consists of an inflammation of the

intestine, of mild, moderate, or severe character, which, however,

as far as we can judge from our present means of investigation,

does not differ from what might be caused by poisoning with

nitric or sulphuric acid, or arsenic.

Nevertheless in many cases dysentery cannot be regarded as a

simple inflammation, like inflammation of the tonsils or pneumo-

nia, because the development and propagation of epidemic dysen-

tery show that the irritative causes which give rise to this particu-

lar inflammation are developed only under certain conditions, and

hence may be considered specific ;—we see that great numbers of

men are made sick in exactly the same way, in other words, are

"infected." On the other hand, the majority of cases of sporadic

dysentery are surely to be considered simply as local afl'ections

arising from various noxious influences, although anatomically

they are not distinguishable from cases arising from infection.
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We must, therefore, distinguish between the epidemic and

sporadic origin of dysentery, and will therefore begin with the

epidemic variety.

Causes of Epidemic Dysentery.

The influence of climate on epidemics of dysentery is very

plainlj^ shown at the present time, when they so seldom appear

in the temperate zones.

The disease finds its real home in the tropics. In all parts of

the world which lie less than 35°-40° north or south from the

equator, we find broad stretches of country where dysentery is

endemic or epidemic.

In the same parts of India where malignant intermittent fever

and cholera rage, severe endemic dysentery is also common.

Many regions of Asia, the Indian Archipelago, nearly all the

explored coasts of Africa, the West Indies, and a large part of

South America are dysentery countries.

In Europe endemic dysentery is found in the southern penin-

sulas, especially in Spain and Turkey.

In all these countries it is one of the prominent indigenous

affections, and causes a considerable share of the general mor-

tality.

Thus, according to the English physicians in India, every tenth man in the army,

and in certain provinces every second man, has an attack of dysentery. Tlie mor-

tality from this disease amounts to 30 per cent, of the whole mortality.

In Ceylon 23 per thousand of the troops die of dysentery every year. In Cape

Colony, in the year 1804-5, among the soldiers every fourth man was attacked with

the disease, and of these 21 per cent. died. In Peru epidemics occur with a mor-

tality of 60 or 80 per cent. (lErsch, 1. c, p. 197.) In Napoleon's Egyptian cam-

paign 1,689 soldiers died of the plague, 2,468 of dysentery. (Fournier.)

It must be, then, that there is something peculiar in tropical

climates favorable to the development of dysentery, and one

cannot but suggest that the long-continued high temperature of

rhe air and ground, on the one hand, favors the organic process

which is the source of the dysentery poison, and on the other

hand affects the human organism injuriously, in some way

making it sensitive to infection. To a certain extent we also find
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continued high temperature in connection with our northern epi-

demics of dysentery, for in many descriptions of them' it is

expressly stated that the summer had been very hot during a

hirge part of the year of the epidemic, or during several years

preceding the epidemic.

At the same time a tropical climate and long-continued sum-

mer heat are not of themselves enough, to develop dysentery.

There are regions in the tropics where there is no dysentery,

though the temperature is equally high (acc. to Hirsch, e.g.,

in India the peninsula Guzerat, in Africa the country near the

Senegal Besides, in the temperate zones the summer is some-

times quite hot enough in places where no dysentery occurs. In

the dysentery countries, just as is the case here, the affection

occurs at certain seasons of the year. In the tropics this season

is the one in which, either from inundations or from rain, the

ground and the air are very moist

According to .Ajinesley, dysentery rages in Bengal at the beginning of or during

the rainy season ; in Lower Egypt, according to Prnner, at the time of the ovcrflo-w

of the Nile. In the African tropics it also ajipears with the rainy season, and does

not disappear before it.

The influence of the season is very plainly marked in the temperate zone, where

epidemics occur in the latter part of summer or fall, and come to an end in winter.

This fact was noted by Hipi)ocrates and Aretaeus, and almost all the accounts of

epidemics in the last century emphasize the same fact (Mursinna, Degner, Zimmer-

mann, and others). Of 546 epidemics which Hirsch collected, 517 occurred In

summer and fall, 13 in winter, 16 in spring,

—

i.e., fourteen-fifteenths of all the epi-

demics began in the summer months.

The fact that dysentery occurs in some parts of the tropics,

and not in other parts, shows that not heat alone, but other

factors also, go to make up the cause of the affection. Its occur-

rence in our climate could be referred to the heat alone, for one

could say that it is just in summer and fall that the effects of

long-continued high temperature are felt, were it not that ^pide-

' So in the epidemic of Herford, 1779 (Mursinna), of Plymouth {Oeach), of Wiirtem-

berg, 1734 {Hauff)^ etc.

^ It should certainly be recognized that such accounts of regions in the tropics free

from disease are often of doubtful authenticity. Schwalbe (Beitrage zur Kenntn. der

Malariakrankh. Zurich, 1869) undertook, in the case of mtermittent fever, to prove

the incredibility of such accounts (loc. cit.
, p. 23-25).
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mics have occurred when the spring and early part of the snmmei
had been cokl and wet.' Heat alone, then, is no longer considered

as the only predisposing agent in the development of dysentery

;

but its occurrence is to be attributed rather to cold niglits alter-

uating with warm days.

Pauli recounts an interesting example of sudden cessation of tlie dysentery in

Mayence after a cliange of wcatlier. An epidemic which had broken out there in

July, 1793, and was slowly incftasing, disappeared as it were in an instant while a

strong west wind was blowing.

Of no less importance is the fact that the propagation of epi-

demic dysentery clearly depends on local causes. There are in

the tropics certain countries, provinces, and cities where dysen-

tery appears every year, and is of a very severe type ; in other

places it appears but seldom ; in others it is never epidemic, and

these very places lie perhaps in the immediate neighborhood of

regions that are most severely attacked.

The peninsula of Malacca is very subject to dysentery ; but the city of Singapore,

situated at its southern end, is quite free from it (Hirsch). In St. Lucie (West Indies),

on a mountain right in the middle of a swampy country full of dysentery and inter-

mittent fever, there is no dysentery (Rollo). On the other hand, there are a great

many tracts of country which are especially predisposed to dysentery, for the most

part such as also suffer from malignant intermittent.

Such peculiarities in the behavior of dysentery, with regard to

its occurrence as well as to its non-occurrence in certain places or

regions, have been observed often enough also in our part of the

world.

Sometimes the disease has taken its way through certain

streets or certain parts of a city, sometimes it has halted sud-

denly in its march. At one time it has avoided those neighbor-

hoods where at a former time it had raged ; in other cases sev-

eral ej)ideraics have attacked the same places over and over again.

Like peculiarities of place are frequently noticeable where armies

have changed their camping-ground.

* Ifaumann, Handbuch der medic. Klinik. IV. Bd. 3 Abtheilung. Berlin, 1835.

Also the summer of 1870 cannot be counted among the remarkably hot ones. At the

time when the epidemic began, there had been very wet, and, indeed, to a certain

extent, cool days.
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In a village of Lausitz a physician noticed that an epidemic affected one-hali

of the village as far as the church, and left the other entirely free (Voi/el, Dis-

sert., 1747'). In an epidemic in Saxony in 1797, villages at a distance from each

other were attacked, while some, which were less distant and in closer intercourse,

were spared {Schrdter, Dissert., 1799). In Niraeguen the dysentery began both in

1736 and 1783, in the same liouse in Paul street, and spread thence in the same way

{mji Qeuns). In some districts of Velau, on the contrary, the places which suf-

fered severely in 1779 were spared in 1783.

With regard to camp dysentery, I would call attention to the statement of Mur-

sinna, that while the army of Prince Henry of Hesse was encamped at Nimes, in

Boliemia, in 1778, dysentery raged fearfully ; but when the army moved to Leit-

meritz, the disease immediately ceased, though the soldiers ate large quantities of

fruit.

After the battle at Dcttingen, in 1743, the English army encamped in a damp

field at Hanau. Within eight days about 500 persons in the camp were attacked

with dysentery.

At a distance of half a mile from the rest of the army, though otherwise in like

circumstances, a few companies had a camp close to the river, and remained per-

fectly well (Pringle, loc. cit., p. 23 and 23.)

Frequently a marked improvement has been noticed in the dysentery cases when

a camp hospital has been moved from an unfavorable place (v. Dillenius,'^ Des-

genettes).

In view of these facts we must conclnde that the cause of an

epidemic of dysentery depends on a combination of various cii'-

cumstances—a certain climate, a certain temperature, a certain

season, and finally a favorable situation. An external source of

disease affecting large numbers of people, developed in this way
by external agencies and spreading within definite limits, we call

a miasma, and so we may call epidemic dysentery a miasmatic

disease.

' The physician referred this fact to a " vapor crassus densus fcetidus et varie col-

oratus," which he had seen during his morning walk flowing over the village, going as

far as the church, and then moving off to the woods again. Against this " vapor " he

immediately took an antidote, and in this way succeeded in keeping himself well. A
genuine old time belief !

^ V. Dillenius had to march with a dysentery hospital of more than 500 patientr

from July 2Gth to August 3d, 1813, and it required four whole days to accomplish an

ordinary nine or ten hours' march. The patients, extremely exhausted, were finally p\it

into a sheep shed. Here, in the fresh air, and lying on hay, they all improved very

quickly. By advice of the physician they ate for medicine the fresh whortleberriea

which they themselves picked. Loc. cit., p. 16.
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In fact, however, the essential nature of dysentery is not

brought to light by the facts that have been mentioned. Until

very lately writers have had a strong predilection for seeking

this so-called miasma in a certain putrid state of the atmosphere

("mex)liitis," according to Voigt), which is supposed to have

come from the putrefaction of vegetable matter in moist, hot

weather (Zimmermann) ; or from a fetid vapor formed in some

way or other (Vogel) ; or from vajjors out of the earth in case

of earthquakes (Wittig, Geach, and others), Pringle tells of a

severe attack of dysentery which came on after handling a bot-

tle of putrid blood,—Fournier and Vaidy of a case caused by
breathing the foul au' from a battle-field covered with dead

bodies,—Chomel and Blache of one caused by the miasma in a

dissecting-room.

Rollo and others have with fairness objected to these cases,

that it is questionable whether the affections of the bowels, which

are well known to arise from septic infection, can with certainty

be identified with dysentery ; besides which, the marked localiza-

tion of so many epidemics would exclude the possibility of infec-

tion by means of air-poisoning (Degner).

Attention has been turned with success, however, to certain

peculiarities of the soil of those countries where dysentery is

endemic. It has come to light that everywhere in the tropics

there has been a close connection between dysentery and malig-

nant intermittent and remittent fevers ; that the fevers indeed in

certain regions (Guyana) may make their appearance in the form

of dysentery, and at times even with intermittent character (St.

Lucie in the West Indies, Rollo). From these observations the

suggestion naturally arose that the miasma of dysentery, lilte

that of malaria, depended on vegetable and animal material in

swampy land. Even the well-known passage of Hippocrates ' sug-

gests this idea, and various writers of the middle ages and modern

times (Fabricius, Hildanus, v. Geuns, Geach), especially the

observers of tropical dysentery, and even those wlio are content

^ De aere, aquis et locis, cap. III. : Quse aqu^ sunt palustres et stabiles et lacustres,

eas per jBstatem quidem calidas, crassas et olidas necesse est Multse

intestinorum difficultates et alvi profluvia per asstateiii incidant, et febres etiam quar-

tansB, diutumjB.
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witli purely mechanical causes for dysentery in special cases

(Annesley, RoUo), come back finally to miasma from the ground,

when it is a question of the etiology of the affection.

Even the dysentery of wars, which may develop so rapidly

among large masses of persons when they change their position,

does not contradict this idea. This dysentery is always depen-

dent on situation. It develops itself only in such places as are

peculiarly predisposed to it, as is expressly emphasized by mili-

tary authors (Pringie, Mursinna). In the last war (1870), Yir-

chow and Seitz rightly called attention to the fact that the

dysentery developed into an epidemic chiefly in the camj)s around

Paris and Metz
;
places that were already known to have been

infested with endemic intermittent fever (e.^., fortifications round

Paris or dysentery."

We may then adopt, as the cause of epidemic and endemic

dysentery, a miasma, which is developed under the influence of

a tropical climate, or of one resembling a tropical climate, in a

soil of a certain moist and perhaps swampy character, in an

analogous way with malarial poisoning
;

i.e., under conditions

which exist in some parts of the tropics every year,—in the tem-

perate zones only from time to time. We must, however, not

suppose that dysentery poison and malaria poison are identical,

which is certainly not the case, for there are many fever region?

where there is no dysentery (as on the peninsula of Guzerat iu

India), and mce versa.

Indeed, we know nothing more of this hypothetical miasma
than what has been said. We do not know whether it is gaseous

or corporeal, etc. The parasite theory of Linneus, who con-

sidered dysentery to be itch of the intestine, had to be given up
long ago. (Amoenitat. academ., vol. V., Dissert. 82.)

Basch (loc. cit. and osterr. Zeitsclirift fiir prakt. Heilkunde, 1868, N. 44) claimg

that in examination of intestines from cases of dysentery in Mexico, lie found

micrococci and mycelium in the villi and among the glands of the mucous membrane

of both large and small intestines, as well as in the veins of the sul)mucous coat.

I have never been able to find mycelium in the intestines after death from dys-

' Trousseau-Niemeyer, Med. Klin. Bd. III. page 341.

" Ohxin, Dissert., 1708. Praeloque, page 4.

—

Marquet, physician in Nancy, describes

a severe epidemic of dysentery in 1734, in Viterne, in Lorraine.
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eutery here. It is true that 1 have often found in the mucous monibrane, and also

in certain parts of tlie submucous tissue (interstices of connective tissue) collec-

tions of small shining bodies, which were not destroyed by acids, alkalies, or ether,

and which uiiglit be supposed to be micrococci, but they were not more numerous

than are found in intestines put up in Miiller's solution, and afterwards in alcohol,

or than are found in fresh contents of the intestines.

Only artificial cultivation of these bodies could enable us to determine theil

nature with certainty, and for this I have as yet had no opportunity. For this

reason I shall not return to the subject when speaking of the patliological anatomy.

Contagiousness.

Another question, practically very important, is whether the

dysentery poison is transferable from one person to another,

i.e., contagious. The question is only with regard to epidemic

dysentery, since the sporadic form is recognized as not conta-

gious ; this is why formerly, instead of saying epidemic and

sporadic, they used to say contagious and non-contagious.

Opinions are divided on this point, just as they are with

regard to typhoid fever and cholera. Of the best epidemio-

graphists, only Degner favors its contagiousness. (Investigations

at Nimeguen.) Here the disease, originating from one source,

spread from street to street, and from ward to ward, through the

town. Physicians and nurses were also attacked. Geach ob-

served something of the sort at Plymouth.

The majority of observers deny, though reservedly, that it is

contagious. Mursinna relates that at Herford no physician nor

clergyman nor nurse was affected. Yan Geuns says of the

Harling epidemic that, although the soiled clothing and bedding

of those that had died of the disease were sold to other people,

no one had taken the disease from them. Zimmermann and

Rollo, later Annesley and Hauff, do not consider the disease

as originally contagious. All say that it becomes contagious

later in the course of the epidemic, especially when great num-

bers of patients are collected in a small space (examples are

given by Mursinna, Pringle, and others). In these cases they

claim that a person takes the disease not directly from another

person, but from the dejections of the patients (privies, instru-

ments used in common, etc.)
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Similar are the observations made in the war of 1870. In the great reserve hos-

pital No. 1, in Lcii)zig, where out of 600 or 700 patients about 200 or more had dys-

entery, no single case of undoubted contagion occurred. Seitz relates a like expe-

rience in tlie Munich hospital. On the other hand, I have been told by several

trustworthy army physicians, that in the field, where they were often obliged to heap

together many severe cases in a small space, infection very often occurred by means

of the privies, until stringent measures were taken to avoid it, after which it did not

occur again. In the hospitals at Metz, too, it is reported that both physicians and

nurses were affected (Seitz).

It would seem, then, that there is a limited contagion by

means of the excreta of dysentery, which, however, only be-

comes active when a large mass of excreta is collected together.

It is not impossible that small quantities of the miasmatic poison

are discharged in the stools of the patients, and when collected

together in sufficient quantity can poison new subjects.

As a preventive measure every dejection must be (as

Bamberger wisely says) considered as dangerous.

Whether dysentery can be carried any considerable distance

must still be left an open question. Single statements in reports

of epidemics would indicate that it can be so carried. Degner

mentions several cases (loc. cit., pp. 8 and 9) where the dysen-

tery poison was brought into Nimeguen by visitors who came

from houses in neighboring villages that were infected. Fournier

and Yaidy relate that it was brought to the Ostende hospital by
sick soldiers in the year 1794 (Diet, des Sc. Med., tom. X. p.

342), etc. In a general way, however, the fact that dysentery

among soldiers almost never spreads to the civil population, is

against the possibility of its being carried any great distance (see

many examples from Napoleon's wars, in Diet, des Sc. Med.).

In the last war, too (1870), no epidemics which sprang up
among civil populations had their origin among the soldiers. It

is remarkable, certainly, that in 1871 and 1872 several epidemics

of the disease were observed ; in 1871 in several villages round

Leipzig, in 1872 in Ludwigsburg (Dr. Seegen), and in the grand

duchy of Oldenburg (Kelp).

Causes of Sporadic Dysentery.

Sporadic dysentery, which occurs in all sorts of places, in
34
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adults as well as in cliildren, must be regarded as arising from

local causes, and, with regard to its etiology, as essentially dif-

ferent from epidemic dysentery, just as sporadic cliolera is differ-

ent from Asiatic cliolera.

We can, however, understand that whatever causes give rise

to it, must be of importance as predisposing to, or intensifying

epidemic dysentery in so far as they give rise to inflammation of

the large intestine, and so prepare the ground for the seeds of

the specific poison of the disease.

When we look at the first stages of dysenteric inflammation

we see that the stream of pus cells is always directed towards the

surface of the mucous membrane ; that the first changes take

place close to the lumen of the intestines
;
that, in short, it is on

the surface of the lining membrane of the bowel that the poison

makes its attack, and attention is next dkected to the cohtents

of the intestines which lie in contact with it.

Noxious Infliience of certain Kinds of Food.

With regard to irritating food and ingesta of all kinds, it was

pointed out even by the ancients (Archigenes) that rotten eata-

bles and "poisoned" drinking-water could bring on dysentery.

Fabricius van Hilden gives a long list of drugs, drinks, and

impure articles of food which give rise to the affection. Espe-

cially is nnripe fruit considered as a frequent cause.

Many other writers (especially Stoll, and later Trousseau)

believe that these things have no such effect. It is certainly not

to be denied that acid, salty, or foul products of decomposition

may be formed from food in their course through the stomach

and bowels, and may irritate intensely the intestinal mucous

membrane. The fact that, nevertheless, some very irritating

substances do not succeed in irritating the bowels severely, is

accounted for by the other fact, that any irritating substance

causes a lively peristaltic action of the intestines, by means of

which the objectionable substance is soon expelled.

The ca3cum and large intestine, especially the lower part, are

certainly the places where, under normal circumstances, masses

are most likely to remain for a length of time, and these parts
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are therefore especially liable to suffer from any irritating sub-

stance in their contents. If, then, there exists any torpidity of

the intestines, these masses, which are perhaps intensely irritat-

ing, will be likely to remain still longer in those parts of the

bowels, and really set up inflammation of the superficial mucous

membrane.

Torpidity of the bowels plays an important part in the etio-

logy of the disease in another respect, viz., the normal f^ces also

remain a long time in the bowel, and could occasion such an

irritation as to give rise to dysentery in an intestine already per-

haps affected with some catarrhal disturbance. This very cir-

cumstance has been recognized by physicians in the tropics as

especially disposing to the disease. RoUo (1787, from his obser-

vations at St. Lucie) says :

'

' When an inflammation has once been

stirred up, it is certain to be increased by the scybala, which are

pressed against the inside of the intestine, especially in the kre-

gularities of the large intestine ;" and Anneslej^- (loc cit., p. 399) :

"That numerous cases of dysentery indeed commence with the

characteristic signs of morbid accumulation in the large bowels,

has been a matter of daily observation in my practice amongst

persons recently arrived in India." Lately Virchow has (Arch.,

Band V. p. 348) called attention to this circumstance. He shows
how a disease analogous to dysentery very often arose in a part

of an intestine above a contracted portion, where the faeces were
obstructed.

This mechanical irritation is certainly of great importance.

Of itself it is indeed not sufficient to occasion dysentery'-, but is

doubtless quite able in many cases to turn into dj^sentery a
catarrhal affection which had arisen from some very different

source.

On the dead body the different stages between the two dis-

eases can often be made out, especially in those portions of the

bowels where (as Yirchow properly remarks) the fjeces are well

known to be delayed for a considerable length of time, viz., the
csecum and the flexures.

This condition is very apt to be present both in tropic and
army dysentery. AVarmth is very effective in diminishing the
activity of the peristaltic action, and it was a matter of great
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astonisliment in the last war (1870) to see to what an extent the

faeces could be accumulated in the bowels of the soldiers.

Tliese observations show that this retention theory gives

iinj)ortant hints with regard to therapeutic measures.

Another question, which was especially discussed in former

centuries^ is whether the natural fluids of the body can them-

selves become so diseased as to irritate the intestines sufficiently

to bring on inflammation (Galen's "acrid juice" from bile;

Sydenham's "acridity" arising from fever, etc.).

We have no proof that bile or any other secretion of glands

can undergo such changes as to be irritating to the mucous mem-
brane, and must therefore leave the question undecided for the

present.

Annesley connects one form of dysentery of the tropics with

disturbance of bile-secretion, and calls it hepatic dysentery.

Under the influence of the tropical heat, as he says, the functions

of the liver and the manufacture of bile (perhaps also of all the

intestinal secretions) are interfered with, and thereby occurs an

abnormal decomposition of food (fatty matter) which supplies

the irritation from which the dysenteric inflammation arises. In

addition to irritants applied directly to the mucous surface of

the bowels, external influences may affect the bowels through the

abdominal wall. The effects of exposure of the abdomen to cold

may be transmitted to the intestines, and under certain circum-

stances cause an inflammation, which at first, to be sure, would

be of catarrhal natui'e.

Exposures of this sort occur to soldiers who bivouac on cold, moist ground after

hot days, or to any one who throws ofE his clothing in a warm night and then

becomes chilled (In the Tropics, Annesley) ; or to washerwomen who stand for a

long time holding wet clothing close to the abdomen (such a case came under my
observation).

In such cases as these the peritoneum, and then the muscular

coat of the bowels, and only then the mucous membrane is

affected; and those authors who believe in a "rheumatic" dys-

entery report that it is attended with severe colic pains (esj)e-

cially Stoll). Some writers (Cullen, and especially Fouquet) go

«o far as to consider the spasmodic contraction of the muscles
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the primary disease, to which the affection of the mucous mem-

brane is but secondary.

If this is too bold an assertion, certainly it is not to be denied

that the spasmodic contractions of the muscles have some influence

on the congestion of the mucous and submucous tissues, and it

is possible that thereby a catarrhal affection which has arisen

from another cause might be increased. The dysenteric affec-

tion, of course, can only be said to have been caused by exposure

to cold, together with some other cause of disturbance (constipa-

tion).

From this sketch it is evident that sporadic dysentery is

caused by the co-operation of several injurious influences, which

singly w^ould only give rise to a catarrhal affection, and that in

every case the indolence or spasm of the intestinal muscles is of

great moment.

Individual peculiarities appear to be of little or no impor-

tance. The disease attacks persons of all ages, both sexes, and

every station in life. Sickly persons seem to be attacked by pref-

erence. Drinkers suffer from it very severely.

Secondary dysentery is to be regarded in the same light with

other parenchymatous inflammations {e.g.^ of the parotid gland

or of isolated portions of the skin) which foUow severe, and espe

cially constitutional diseases.

Stagnation of blood in the pelvis, and hypersemia resulting

from it (for instance, in case of excessive weakness of the heart

after a patient has been in bed a long time), may well be at times

the cause of the localization of dysentery in the deep-lying, large

intestine. In such cases, also, it is quite likely that in the begin-

ning there is a catarrhal affection of the large intestine, which,

under continued unfavorable conditions, develops into the exuda-

tive fOITU.

PATHOLOGY.

Slcetcli of the Symptoms.

It is impossible, in speaking of the symptoms, to distinguish

between epidemic and sporadic dysentery. For this purpose we
can only look to the severity and extent of the disease, and
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these are often very considerable in the sporadic form, and in

certain cases of tlie epidemic form but slight, although it must

be allowed that the lighter affection (catarrhal) belongs, for the

most part, to the sporadic, and the more severe affection (dipli-

theiitic) to the epidemic dysentery.

The disease commonly begins with simple diarrhoaa. For one

or two days, or even up to foui'teen days, there occur daily from

two to six yellow or brown stools, with moderate abdominal

pain, after there had been for a time irregular dejections or even

constipation.

The appetite is usually but little disturbed, though in some

severer cases there is at the outset complete anorexia, or one or

more attacks of vomiting. The general disturbance amounts to

a certain degree of lassitude. The patient remains out of bed,

and in many cases attends to his usual occupations.

On the third to fifth day the diarrhoea becomes suddenly (gen-

erally in the night time) more severe. Chilliness and heat, or a

rigor, general discomfort and weakness, usher in this stage. The

abdominal pain becomes more severe, and occurs more frequently

and in violent attacks. The desire to go to stool becomes so vio-

lent that the patient can resist it but a few minutes, although it

is now no longer relieved by the evacuation of a large quantity of

fseces. With violent straining and burning pain in the rectum

(tenesmus) only a small quantity is pressed out. The discharge

is still partly feculent, but is watery or mushy, and contains a

good deal of mucus, which lies in the vessel in the form of a

tough, gelatinous mass, often striped with blood, or floats in the

fluid in transparent shreds.

The patient rises from stool with no sense of relief, only to be

tortured in a short time with pain and tenesmus, and again to

resort to the night-stool for relief. This process is repeated

through the night at longer or shorter intervals, so that a patient

may seek to evacuate the bowels ten or twenty times, in severe

cases from forty to sixty, or indeed as many as 100 times in one

niglit. The feculent character of the dejecta now quickly dis-

appears, and only bloody mucus or pure blood is discharged.

In the midst of clear, reddish mucus are found little white

opaque clumps, or, after the disease has lasted several days, the
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dejections consist of reddish serum, containing round bits, look-

ing like minced raw meat (lotio carnea).

Partly with the violent, continual pain, and partly with loss

of blood and albumen, the strength is so reduced that the patient

can hardly sit upright, but sinks back exhausted in his bed

after each of his frequent visits to the night-stool. Often during

this stage, which is sometimes very long, the patient has attacks

of fainting. The face becomes pale, often vdth a tinge of yellow,

and is indeed at times icteric (bilious dysentery). Moderate

remittent fever comes on ; the pulse still remains strong ;
while

headache, dizziness, ringing in the ears, entire loss of sleep,

want of appetite, and parching thkst add to the patient's suf-

ferings.

In moderately severe cases the disease lasts from six to eight

days. The forenoons are comparatively quiet, but towards even-

ing and in the night the scenes above described are repeated.

Every day the patient is more exhausted and thinner; every

motion brings on pain and dyspnoea ; the heart is weak, the

pulse small, the extremities cool. The eyes become sunken

;

the tongue, at first white and coated, becomes smooth and shiny

;

the abdomen is generally but little enlarged, and quite tense,

and is painful at various points. The skin around the anus

becomes red, and strangury comes on with the tenesmus.

In lighter cases the tenesmus and pain diminish, while the

abnormal stools continue, though they become less frequent,

and begin again to contain feculent masses, which for many
days have been wanting.' Generally there is now an alternation

of mushy and even-formed stools (to which at most stripes of

blood and mucus are found clinging) with pure bloody and

slimy stools, which however are discharged with but little ten-

esmus ; and gradually, in the course of from six to ten days, the

discharges become normal. The appetite and strength return

slowly, and in from one and a half to two and a half weeks the

patient is convalescent, though the bowels continue to be quite

sensitive.

In more severe cases the tenesmus keeps increasing in

' For this reason StoU quite properly called dysentery a "morbus alvum occludens."
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severity. The watery and feculent constituents of the stools are

mixed more and more thoroughly with the blood, mucus, and

pus, or the dejections become putrid, have a greenish-black color

and an unbearable smell. Before long the patient cannot get

out of bed. The dejections flow uncontrolled through the open

and excoriated anus. Prolapsus ani, excoriations on the penis,

and bed-sores result, and after eight or ten days a state of deep

collapse comes on, with subnormal temperature, frequent, almost

imperceptible pulse, sunken face, cold sweat on the livid extrem-

ities, livid lips and tongue, hoarse voice, prsecordial distress, sin-

gultus, and partial spasms of the muscles. The patient gives out

a putrid smell. But little urine is secreted. Consciousness is

retained, and the patient dies from asthenia of the heart or from

a secondary inflammation (gangrenous or putrid dysentery of the

ancients).

Only so long as the collapse has not reached its worst stage

is recovery possible, and always slow.

A thu'd termination is in incomplete recovery—in chi'onic

dysentery. In such cases there is only moderate collapse, and

the disease keeps for a long time at the same degree of severity.

Short periods of improvement occur, but are followed by periods

of relapse. The dejection may cease to be pure blood, mucus,

and pus, but the patient is left with chronic diarrhoea, and the

stools generally consist of two layers of different quality, and

certain round masses and shreds of mucus. With thin, feculent

stools alternate discharges of pure pus. At times the faeces are

formed, and at times only undigested food passes through the

bowels (Lientery). In this way the affection lasts on over

months, and even years, and gives rise to a terrible state of

emaciation, anaemia, and exhaustion. The patient can hardly

leave his bed, if at all.

Anasarca and effusions into the serous sacs appear. The

abdomen is tympanitic or deeply depressed ; the diaphragm is

pushed upwards, and the respiration is thereby impeded ; the

appetite is poor, and, after months of sickness, patients die of

exhaustion, or with pneumonia from collapse of the lung.

Bright' s disease of the kidneys, or peritonitis from perforation.

Even in such cases recovery can take place finally, but great
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sensitiveness ' of tlie bowels lasts lifelong, a-nd stenosis of tlie

intestine, resulting from healed ulcers, may cause permanent

invalidism, or death several years later.

PATHOLOGICAL ANATOMY.

The dysenteric process consists of an inflammation affecting

the mucous and submucous, and in severe cases also the othei

coats of the intestine, and takes two different forms or (as some

would say) grades, namely, the catarrhal or sero-purulent, and the

diphtheritic or fibrinous." It is necessary, before entering on the

description of the anatomical appearances, to recognize these two

forms or grades, which were first clearly described by Yu'chow.

For, although in many cases one merges imperceptibly into the

other, there are doubtless cases of purely catarrhal and others of

purely diphtheritic ' dysentery, each of which has its own course

and mode of termination, and gives rise to certain anatomical

appearances peculiar to itself, so that the lesions of dysentery

can only be correctly understood when the two forms are

studied separately. The discrimination is also of importance

clinically, for the extremes of the two forms are practically, so

far as regards their severity, two separate diseases. The

accurate observers of former times very clearly recognized symp-

' " Tam sagax est Natura," says FaMcius, " ut ab eo, ex quo aliquando damnum
aliquod accepit, semper abhorreat."

^ There is no unanimity of opinion among authors as regards the definition of diph-

theritic inflammation (see Wagner's allgem. Pathologie, 5 Aufl. p. 287 and 288). Lately

it has been said that the term should be applied only to such inflammations as are

caused by micrococci {Eberth, Centralblatt, 1873, No. 19). In using the term here, ]

follow Yirchow's definition (Virch. Arch., Bd. I. p. 253) according to which it is an

exudation of close amorphous fibrine which is coagulated among the elements of the

tissues and tends to necrosis. Such an exudation as this is really found in dysentery, as

wiU be shown later. That micrococci have anything to do with the inflammation,

I wiU not venture to affirm or deny. (See above, in the Etiology, p. 528.)

' This fact I would particularly emphasize in opposition to Vircliow, who says (Kriegs-

typhus u. Ruhr, Virch. Arch., 52, p. 2G), " Every dysentery is catarrhal at the outset."

Those cases of dysentery where the whole intestine, from the lower part of the ileum

down to the end of the rectum, is permeated with a continuous exudation, without any

Bign of an ulceration anywhere, must surely be regarded as rapid, primary diphtheritic

affections.
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tomatically the differences wliicli we recognize anatomically,

although they had not our anatomical knowledge. Their dis-

tinction between benign and malign, rheumatic and putrid dysen-

ter}^ corresponds to that between our catarrhal and diphtheritic.

They knew also that simple rheumatic (inflammatory) dj^sentery

can under certain cu'cumstances become foul (gangrenous). Spo-

radic dysentery is chiefly catarrhal, and exhibits only the milder

cLiphtheritic characters, while the true "primary" diphtheritic

disease only occurs in epidemics, and must be due to some spe-

cific irritation, for it (the "fibrinous") cannot be called out

artificially, though the other ("purulent") form is easily set

up.

1. The sero-'purulent inflammation {catarrhal dysentery of

Y\iGho\Y,—follicular ulceration of Rokitansky and Bamberger)

begins with marked hyperasmia of the mucous and submucous

tissues. Externally the intestine is not essentially changed, at

most a distinctly reddish color shows through in certain places.

After removing the contents of the intestine from the mucous

membrane the latter is found to be covered with a moderately

thick layer of hyaline mucus, streaked with red and easily

washed off. The membrane is of deep red color, with numerous

blackish-red points. The discoloration is arranged in patches

and stripes, corresponding in the small intestine to the summits

of the valvulse conniventes, in the large intestine to folds made

by accidental contractions of the muscularis mucosa. The mem-
brane is in general more folded, and the villi in the small intes-

tine are larger than normal.

The submucous tissue is only thicker in so far as it contains

a number of enlarged vessels, and it therefore apj)ears speckled

and streaky. The muscular coat is normal.

"With the microscoi3e great numbers of caijillaries are seen to be unusually large

and plugged. Some of them come to the surface in the form of loops above the

glands and villi (in tlie small intestine), others run along at tlie bases of the glands

above the muscular layer of the mucous membrane. The diameter of the capil-

laries, measured on an alcohol specimen, is 0.08-0.05 mm. (0.0012-0.0019 incli).

Tiiis enlargement is, however, only to be seen in si)ots. Every second to fifth vil-

lus, or interstice, has a set of enlarged vessels, and between them several glands are

found lying closer together. The epithelial and mucous layers are not perceptibly
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altered Tlie increase of room which is required by the hypcracmic membrane ia

obtained by numerous folds, w'hich it makes alwve the normal level.

The submucous layer is distended by enlarged arteries (with a diameter of

0.1 mm. [0.004 in.]) and veins (0.4-0.5 mm. [0.016-0.020 in.J). The follicles are

surrounded by garlands of enlarged capillaries. The fibrous tissue of tlie sub-

mucous layer is hardly altered. Its little bundles lie close together, while the

nuclei of the cells which envelop them are seen projecting outwards at regular

intervals.

The sero-purulent infiltration (second stage of catarrhal

dysentery).

The mucous membrane is somewhat more swollen, paler, and

of a whitish-red color, with red garland-like rings round the fol-

licles, which appear as little white knots. Occasionally, where

the swelling is considerable, there is a small hole in the mucous

membrane, which leads into a little hollow over the follicle.

This corresponds to the depression, figured by Kolliker (Gewebe-

lehre 6te aufl., fig. 298 f.), arising from the absence of glands

in the mucous membrane over the follicle. In dysentery the

depression becomes a hollow, and gets filled with serum or

mucus, when the mucous membrane around swells up.

The submucous layer is thickened three- to fivefold, and on

pressure exudes a considerable amount of serous fluid. The

muscular layer is also thicker with serous infiltration, and has a

wavy outline towards the cavity of the intestine.

Under the microscope there is seen to be a diminution of the hypersemia. The

large infarcted capillaries are no longer, or seldom, perceptible. On the other hand,

the interstices of the glands and the "basal membrane" of the mucous memlirane

are thicker in many places, and exhibit within the cytogenic membrane a much

greater number of round cells than normal. These cells have a diameter of 0.007-

0.01 mm. (0.0003-0,0004 in.), ai'e granular, studded on the periphery with little fat-

globules, and have generally a large threefold nucleus and a thin covering of pro-

toplasma, i.e., they are pus-cells. The mucus lying on the mucous membrane is

stuffed full of such pus-cells, often half disintegrated. In many places the mucous

glands are compressed—of some of them the blind ends are distended to cysts.

The epithelium is not essentially changed.'

The suhmucous layer is 0.5-1.0 mm. (0.02-0.04 in.) thick and exhibits along

the surface next the mucosa, and opposite the enlarged vessels, isolated groups of

' Rokitansky and Bcllmont (loc. cit., p. 20) mention vesicular elevation of the

mucous membrane. I myself have never seen it.
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the same round cells with which the mucous coat is infiltrated. These groups are

found more especially near the follicles, which are plainly enlarged, and for the

most part oval, with the longitudinal axis parallel to the surface of the mucous

membrane, the peripheral lymph-sinus large and free from pus. The \ms is found

mainly around the apex of the follicle, so that the muscularis mucosa, which covers

it in and forms the base of the hollow in the mucous membrane above mentioned,

is often crowded with pus-cells and near to bursting. TheJihrous tissue of the sub-

mucous layer and its cells (endothelium) are in this stage not essentially altered,

—

the fibrous bands are somewhat swollen, but the enlargement of tlie coat is chiefly

due to the effusion of albuminous fluid into the spaces. In the muscular coat also

small collections of white blood- corpuscles are found along the vessels.

Tliis stage is reached by the majority of light cases of dysen-

tery, and the discharges, etc., may be perfectly characteristic of

the disease. Complete recovery may follow, if the disease has

advanced only to this stage, from cessation of the inflammatory

swelling and absorption of the pus.

Purulent softening of tlie mucous membrane (third stage of

catarrhal dysentery). The mucous surface now presents an irre-

gular appearance.

On portions of the intestine, of greater or less size, are found,

on a reddish or yellowish-brown level, great numbers of bluish-

red or dingy islands, quite flat or plateau-like, with iiTegular

edges, of various sizes, and often covered with a gray or greenish

pellicle. Though they look like deposits of some sort, they are

really remains of the mucous membrane, which is more or less

destroyed by suppuration, and they are elevated above the sur-

face like the last patches of snow left in the fields in spring.

The pellicle covering them consists of a tough mucus containing

perhaps fibrine, which can be stripped off without injuring the

glandular layer. The homogeneous plain, on which these eleva-

tions stand, consists of the submucous layer stripped from the

mucous coat, and often still covered with the muscularis mucosa.

The changes around the follicle give a very characteristic

appearance to the submucous layer. The capsule of the follicle

itself is opened by the suppuration (which began in the second

stage of the disease), and thus in many places round holes are

seen leading into cavities in which the follicle itself may be

found as a necrotic plug. The mucous membrane around the

follicle, however, is spared by the suppuration for a long time,
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and forms a garland wliicli has the appearance of a deposit

around this crater-like opening. Later, this garland sloughs oft

with the submucous lying under it, and the follicle falls out,

leaving behind the lower half of the capsule, which makes a

little depression, and finally is itself destroyed by suppuration.

The submucous layer is at this stage more thickened and

firmer.

The muscular layer is swollen and oedematous, and partially

infiltrated with pus.

The microscope shows that this superficial destraction of tissue, -which breaks

down the mucous membrane in flakes as it were, arises from excessive suppuration.

The patches of membrane which escape are found infiltrated yvith pus-cells which

compress some of the glands together and push others apart. Then the vessels that

go up through the membrane are compressed ; the pus-cells and gland-tissue com-

bine to form a detritus (in which remains of glands are found) and are thrown off.

No fibrinous exudation into the mucous membrane (which is very easy to see in

diphtheritic dysentery) is found in these cases, and I can therefore not agree w^ith

Virchow when he (Kriegstyphus und Ruhr) calls this loss of substance a diph-

theritic erosion. The tissue of the mucous memlj.rane is so delicate and loose that

its destruction can only be attributed to excessive suppuration.

The follicles themselves are, properly speaking, not destroyed by suppuration.

They are found crowded with round cells ; the apex of each is welded to the mus-

cularis mucosa by purulent infiltration; the rest of its surface is included by a

broad, empty space (lymph sinus), and if the suppuration has opened this space

the follicle itself is found within, either broken into bits or unbroken in the form of

a plug of necrosed tissue. These plugs are much smaller than the " grains of sago "

(Bamberger) found in the stools, and are by no means to be considered identical

with tliem. Sometimes the peristaltic motions of the bowels seem to drive mucus

and epithelium into these empty follicle cavities,' and little masses thus moulded

may very likely appear in the stools as sago grains. The real follicle plugs disap-

pear as detritus in the dejections.

The submucous layer is infiltrated with pus to a considerable depth (forming a

true catarrhal ulcer). When the suppiiration extends deep into the submucous

layer, a fibrinous exudation is poured out into the deeper parts of the subraucoua

coat, and the disease then first begins to be diphtheritic.

In cases where the ulceration has not become too extended,

recovery may take place even after the disease has advanced to

this third stage. The eroded patches become smooth cicatrices,

devoid of mucous membrane, and on them, like islands, lie the

' CarnU lately described such a case (loc. cit.).
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portions of mucous membrane wliicli liave escaped tlie disease.

Later, however, the irregularities of surface gradually disappear.

2. The injlammaiion with fibrinous exudation {diphtheritit

inflammation of Virchow
;
gangrenous dysentery. Putrid dys-

entery of the older writers).

In its purest form this kind of dysentery may be described as

follows : The whole of the large and the lowest convolutions of

the small intestine appear externally dark bluish-red. The fine

vessels of the serous covering are injected, and the whole tube

looks still and feels hard and solid. The lumen is rather dimin-

ished than enlarged, and contains for the most part a thin

reddish fluid, and only at certain places fecal matter. Inter-

nally the bowel presents a reddish-white, uneven surface, con-

tinuous from the lowest part of the ileum to the rectum, but

patched with a great variety of crooked figures of blackish,

greenish, or dark-red color, which lie close to each other, looking

now like the mountain chains on our raised maps, now like

frozen waves, now like the convolutions of the brain, and among
them lie deep furrows and cracks. ' On the longer ridges again

are found little miliary elevations, and altogether the whole

presents a variegated appearance which in no way resembles

mucous membrane. On cross-section the walls of the intestine

are found excessively thick, but in them can be distinguished

only two layers : the thicker one being the muscular coat, which

is puckered inwards in many folds, and over it a stiff homo-

geneous tissue, partly yellowish and partly reddish, which offers

considerable resistance to the knife. At the places where the

furrows and cracks between the raised portions above men-

tioned are situated, there is seen, on cross-section, only a small

quantity of distorted tissue lying on the muscular coat, which is

the remains of the mucous and submucous coats that have

atrophied from pressure.

Closer examination shows that the mucous and submucous coats are, as it were,

' It was this very severe form of dysentery which so astonished Pringle (loo. cit.
, p.

290), and which he compared with confluent small-pox. Cruvdlkier figures it under

the name psoudo-membranous dysentery. We have here, however, not a membrane

which can be peeled off, but an exudation surrounding and permeating the whole tissue

(Voigt).
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transformed into an enormous extravasation, consisting chiefly of blood, less of pus,

and of a stiff, amorplious, fibrous exudation. Tlie foreign substances fill up all the

interstices between the tissues, and, indeed, so completely squeeze up tlie original

membranes that hardly a trace of the normal structure can be found. In place of

the mucous membrane there is now a gray, moderately homogeneous mass, and a

large collection of extravasated blood. Only on very thin sections are the glands seen

in the midst of this mass, in the form of elongated and narrowed double rows of

epithelial cells, which, to a certain extent, have the look of little enclosures of a

foreign substance, around which in every direction lies the extravasated mass. On

thin sections of this mass, that have been carefully shaken out, a network can be dis-

covered, consisting of fine and coarse shining fibres. This appearance of a network

arises from the removal of pus and blood-corpuscles that had been crammed in the

mass like berries in a pudding.

The submucous coat is exceedingly thick, four to six mm. (one-sixth to one-

fourth of an inch) in thickness at many points. The interstices in its tissue, which

can be stretched out, are enlarged to enormous spaces, and completely filled with

effused blood. The parallel bundles of fibrous tissue are so torn and puslied out of

shape tliat they now run lengthways, and also look like something foreign to the

tissue enclosed in it.

By carefully Ijrushing and shaking out sections of this hemorrhagic mass, we

find here also a coarse network of fine, lustrous fibres, of yellow color. In non-

hemorrhagic parts we find simply this network moderately well filled with pus and

lying in tlie interstices of the fibrous tissue. Similar networks are found along

the vessels of the muscular coat, and also strongly marked in the interstices of the

fibrous tissue of the serous coat.

This fibrous substance exhibits great resistance towards acetic acid (a long

immersion only sufficing to swell it up), hydrochloric acid, and ether. In a cold

caustic solution of potash it becomes clearer ; and in a boiling solution it dissolves.

We have, then, before us a hard, flljrinoid substance, arising from the blood, and

possessing great chemical stability, which lies in the tissue as a dead mass, and com-

pletely crushes it, when the exudation is carried to so great an extent as has just

been described.

Parenchymatous changes also occur in the fibrous tissue of the submucous coat

itself.

The parallel tral)ecula8 of the submucous filirous tissue, like those of the subcu-

taneous filjrous tissue (Flemming), and of the tendons (Ranvier), are clothed with

exceedingly delicate flat cells (fibrous tissue corpuscles, endothelium). They may
be seen veiy clearly by means of carmine-water on the submucous of guinea-pigs

freshly prepared. On the intestines of man they commonly appear (from ten to

fifteen hours after death) only as large nuclei clinging to the bundles of filjrcs, and

covered V)y a quantity of very delicate pale protoplasma, with a zigzag outline.

In catarrhal dysentery there is no essential change to be seen in this fil)rous tis-

sue. On the otlier hand, as soon as the diphtlieritic exudation is effused into the

interfibrillar spaces the trabecula) swell up, lose thek normal lustre, and become
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broad bands with dull surfaces. The endothelium is also much STvelled. Fine sec-

tions from fresh specimens of intestine, hardened in Miiller's solution, and then in

alcohol, and afterwards thoroughly shaken out in Miiller's solution, show, on the

one hand, on the sei^arated bundles of fibres, large and delicate plates with long pro-

cesses, and, on the other hand, large bodies arranged in rows along the bundles, for

the most part oval and angular, sometimes with and sometimes without nuclei, evi-

dently coming from the degeneration of the swollen endothelium.' They are 0.03-

0.04 mm. (0.0012-O.OOlG in.) long, and 0.01-0.02 mm. (0.0004-0.0008 in.) broad.

Thus we see that a parenchymatous destruction of the original tissue takes place

in this kind of inflammation, and is, perhaj^s, the first step of the later necrosis.

In this severe form of dysentery gangrene of the whole wall

of the intestine is sure to follow, unless death occurs before the

disease reaches this stage. Gangrene always occurs, however,

when the diphtheritic inflammation is associated with the

catarrhal in isolated sections of the intestine.

A combinaiion of diplitlieriiic with catarrlial dj^sentery is

the form of disease usually found post-mortem, especially in the

csecum, in the folds of the large intestine, and in the rectuin.

Histologically speaking, we may say that the disease, being at the sero-purulent

stage, is aggravated by a new ^ attack of hypera;mia. The vessels of the mucous

and suljmucous coats, which are already infiltrated with pus, are again greatly

enlarged, and the hypertemia at the same time stretches out over a larger circuit to

the vessels, namely, of the serous coat and to those of the follicle. In the latter many

broad loojjs are seen traversing the tissue, and they are now involved in the morbid

changes simultaneously with the whole submucous coat ; for at this time t\\.G,filrinous

exudation makes its appearance in the connective-tissue interspaces, and in and on

the mucous membrane. At the same time such severe suppuration begins in the

submucous coat that the submucous abscesses arise, which may destroy the mucous

membrane from underneath, though it has not suffered on the surface. Hemor-

rhages in various places accompany the fibrinous exudation.

At the places thus affected the whole intestinal wall is thicker,

and therefore stands out from the parts where the disease is only

' BascJb (loc. cit. ) saw and figured these bodies, and also considers them to have

taken their origin from the fibrous tissue corpuscles. He thinks, however, that pus is

formed from them afterwards, which cannot be the fact, because they are not present

in simple punilent inflammation, and are only formed in connection with severe distur-

bance of nutrition.

^ I would consider this second hyperaemia as analogous to the hyperjemia which

ushers in the suppuration of variola.
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catarrhal ; for this reason the surface is wavy or knobby, the

color reddish -white, with dark-red points or stripes or,—from

metamorphosis of pigment, or staining of the exudation by faeces,

—greenish, brownish, or even black. As the disease goes on,

gangrene appears in the portions where the exudatioji has put a

stop to the vital processes. Patches of the mucous and submu-

cous coats, and even of the muscular coat, from the size of a

nickel cent to that of a silver dollar, change into black or yellow

sloughs, which cling to the intestine in shreds for a while and are

then thrown otf. Or, portions of the diseased bowel are changed

to a brittle granular mass, and, as the detritus is washed off, the

loss of substance goes deeper and deeper into the intestinal wall.

The parts thus laid bare consist of insufficiently nourished tissue,

which in its turn is colored dark green or brown.

In other places the submucous abscesses destroy the support

of the mucous membrane with long sinuses, forming ulcers over

which the mucous membrane makes bridges. Thus we find side

by side with the earlier-described shallow catarrhal or follicular

ulcer in the thickened and infiltrated wall of the bowel, also

reddish, green, yellow, or black sloughs, in many places cov-

ered with a gray pellicle ; as well as deep, sharp-edged holes and

furrows, which may undermine the tissue extensively, and, ex-

tending even to the serous coat, cause perforations ; and again,

we find collections of pus which have a yellow color showing

through, and which on pressure discharge pus at various points

at some distance
;
and fresh diphtheritic and catarrhal disease ;

—

and it is from these changes that the variegated appearance of

the bowels in dysentery arises.

The extent of the affection varies exceedingly. Frequently

only the rectum, with the lower part of the sigmoid flexure,

or perhaps the caecum alone, is affected. The further the disease

extends, the deeper into the tissue do the least recent parts of it

reach.

When the whole intestine is affected, the oldest part of tlie

disease is generally the lowest part, while the upper part is the

later attacked. This is, however, only a general statement, for

to a certain extent portions lightly and severely attacked suc-

ceed each other irregularly.
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Recovery is possible in cases wliere the gangrene is still quite

limited in extent. The edges of the mucous membrane, though

more or less undermined, cling to the submucous coat, which

throws off all the dead tissue, becomes covered with granulations,

and then slowly cicatrizes, often making hard callosities. If,

however, the loss of substance is widespread, there spring up
long and broad, very irregular cicatrices, which contract and

make bands and cords, thereby diminishing the size of the intes-

tine at various points, while among them rise the healthy patches

of mucous membrane-like islands or warts. In these patches the

glands are retained, but the cytogenic membrane is changed to

an ordinary connective tissue full of fatty detritus.

Chronic dysentery arises from persistence of the suppuration

of ulcers left by sloughing, and of the catarrhal ulcers, and

especially of the submucous abscesses which make long sinuses,

and sometimes lead to perforation or to indolent inflammation of

the connective tissue bordering upon the intestine.

CJianges in otlier Parts of the Body.

The peritoneum of the inflamed intestine is in all severe cases

strongly injected, and often throws off a puro-fibrinous exuda-

tion. Sometimes a local peritonitis becomes general, especially

after perforation of the intestine. Often different portions of the

peritoneum stick together, whereby threadlike adhesions are

formed, which may cause considerable dislocation of portions of

the bowels.

The mesenteric glands of the large intestine are swollen,

reddened, and pigmented, and contain many abscesses, and when

the dysentery has lasted long, also cheesy masses.

The stomach, duodenum, and upper part of the small intes-

tine are either normal or in a state of catarrh. The latter is

especially common in dysentery of the tropics.

The liver is, in tropical countries, in a state of intense hyper-

femic swelling, or contains an abscess of variable size, the result

of a circumscribed parenchymatous inflammation. In this part

of the world, also, hepatic abscesses are observed after dysen-

tery
;
they are, however, multiple, and of embolic source, and are
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found in connection with periproctitic inflammation. The bile is

not essentially changed. The spleen is, as a rule, small. In the

kidneys the veins are congested, and in chronic dysentery the

parenchyma is often inflamed.

In the lungs, as a result of protracted lying in bed, are found

atelectasis and lobular pneumonia.

The heart is flabby. The amount of blood is considerably

diminished, and hence all the organs are very anaemic. The

"whole body is wasted.

The brain is very anfemic and sometimes oedematous.

The reports of the Wiirtemburg physicians (Ilauff and others)

with regard to meningitis in dysentery must arise from false

interpretation of the appearances arising from oedema of the

subarachnoid lymph spaces.

In the skin, the serous cavities, and the salivary glands, in

cases of long duration, are often found the so-called metastatic

inflammations : purulent parotitis, pericarditis, pleuritis, pseudo-

erysipelas, thrombosis of veins with puriform disorganization,

gangrenous bed-sores, or noma.

ANALYSIS OF SYMPTOMS IN DETAIL.

Symptoms proceeding from the Diseased Organ.

The discharges show the most important signs of dysentery.

They are changed in every respect.

The frequency of the stools alone is somewhat characteristic,

there being more than in any other disease. In the lightest cases

there are from twelve to twenty discharges daily,—in severe cases

from fifty to sixty, and indeed sometimes as many as two hun-

dred, so that the patient, in fact, never leaves the stool. This

arises from the abnormal irritability of the mucous membrane of

the rectum, the sensitive nerves of which, on account of the

hyperremia of the part, constantly give the sensation as if there

were something there to be ejected. The frequency of the dejec-

tion, therefore, goes hand in hand with the severity of the disease

in the rectum. They are not so frequent when dysentery begins

in the csecum, and only become more frequent when the disease
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goes downwards (as for example in the epidemic described by
Sydenham). Diminished frequency of the dejections is a favor-

able sign only when there is improvement in other respects, for

it may arise from exhaustion of the rectum.

The quantity of the single dejections is strikingly small, and

inversely proportional to the frequency. A single discharge often

amounts only to a few drachms (from three to five).* Tlie quan-

tity of the discharges, taking the whole day together, is not so

great as would be expected. According to my observations of

the army dysentery in 1870, they amounted generally to from 800

to 1,200 ccm. daily (250 to 400 dr.). The small size of the single

discharges arises from their being ejected by the peristaltic move-

ments of the lower part of the bowel only. The contraction does

not take place in the upper part of the bowel, or amounts only to

a spasmodic constriction at certain points, which could not lead

to a proper evacuation of the contents.

Of special importance is the condition of the discharges, which

are so changed as to present very varied appearances, even though

comparatively few substances are found in them ;—namely (besides

fseces which are not found at all at the height of the disease),

mucus, blood, pus, serum, and either detritus or (seldom) portions

of intestine sloughed off, but still recognizable as such.

The most striking of these is the blood (red dysentery). It is,

however, not an essential characteristic of the disease, for there

are epidemics in which the dejections are only muco-purulent

throughout (white dysentery), and at a certain stage of every

case it may be absent. Its presence depends on the intense

hypersemia which ushers in catarrhal as well as diphtheritic

dysentery, and on the greater or less amount of hemorrhages.

The great variety of the stools depends on the manner in

which the constituents are put together, and on the stage of the

disease. We may, in a general way, distinguish

—

1. The mucous or muco-sanguineous stool. It consists of a

slightly yellowish, glassy, quivering mass, which lies in the vessel

in balls or clumps, without any fseces, or around a formed mass

' " The small amount of the discharges," says PauU, of the epidemic at Mayence, in

1793, "was a matter of surprise to all who compared it with the magnitude of the

preceding tenesmus and pain."
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of feeces, with bloody points and streaks scattered through and

over them.

This mucus gives the appearance, under the microscope, of a

;structureless mass with a few round cells and nuclei, and often

flattened masses of epithelium. When the discharge is fluid, the

masses of mucus unfold into hyaline transparent membranes and

shreds, which float in the fluid portion of the discharge, whence

comes the name shreddy stool.

Such discharges as these characterize the hyperaemic stage,

and are fonned mainly by hypersecretion, and hemorrhage of the

mucous membrane. They occur at the beginning of severe, and

throughout the whole course of light cases.

2. The sanguineo-iDurulent stool {lotio carnea). In a small

quantity of yellowish or reddish fluid, generally free from fecal

matter, float a number of soft, yellow, red, or reddish lumps, as

large as a pea or a bean, which bear a certain resemblance to raw

minced meat. If the fluid portion is very thin, these bits are not

transparent.

The fluid consists of an albuminous serum, and the lumps,*

mostly of a thick, mucous network, closely crammed with red

blood-corpuscles, and holding at many places clumps of the size

of a millet seed (or larger), which are made up of pus, together

with a few epithelium cells, often bits of food, fungous bodies,

masses of bacterium termo, and detritus.

This kind of stool marks a more advanced stage, namely, that

of suppuration of mucous membrane. Formerly the flesh-like

lumps were supposed to be fragments of the intestine (since Hip-

pocrates), but Morgagni expressed his disbelief of this view. It

is certainly possible at times to find bits of mucous membrane,

i.e., a tissue marked with delicate dots, and containing remains

of glands or a few whole glands. But they are not always to be

found,—probably much less often than destruction of the mu-
cous membrane, which usually occurs by its breaking up into

detritus.

3. The pure Moody stool. This occurs either in the Vtegin-

ning, as a result of superficial hemorrhage, or later, from ulcera-

' Caxunculae of authors.
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tion opening a large vessel, and in tlie latter case indicates loss

of substance.

4. Tlie simple 'purulent stool

;

—a larger or smaller amount of

pure odorless pus evacuated as out of an abscess. This stool

occurs only in the later stages of dysentery (es^Decially in the

chronic form), and always indicates either submucous abscesses

or destruction of the mucous membrane.

6. The gangrenous stool, which consists of a blackish or

brownish-red slimy fluid (by no means to be confounded with a

stool colored with ii'on or bismuth, and at the same time j)uru-

lent or slimy !) with a putrid odor, and containing larger or

smaller pieces of gangrenous tissue which have sloughed off. It

points to diphtheritic destruction of portions of the bowel, but

does not occur in all cases of this kind in its most perfect form,

because here too the necrosed tissue is often carried off in the

form of detritus. The majority of the tubular structures which

have been discharged, sometimes recorded as "a foot long," and

considered to have been pieces of intestine, consist without

doubt (as Zimmermann has already said) of mucus only.

Prunor reports a case which occurred m Egypt, where a piece of intestine a

foot long, on which both tlie mucous and the submucous coats could be made out,

was discharged. It is questionable whether there was not also intussusception iu

this case.^ Annesley also considers the tubes of this sort to be mucus.

6. Thefrogs-eggs- or sago-like clumps in the discharges (cor-

pora pinguia of the ancients), which have given rise to a great

deal of discussion, consist of rather tough, round masses of hya-

line mucus, and contain a few mucous cells, free nuclei, and epi-

thelial cells. They are probably formed when mucus, which has

been secreted late in the disease, is pressed into the cavities out

of which the follicles have fallen, and having been moulded into

shape falls out again into the contents of the bowels (see p.

541). They also sometimes arise from starchy food (Virchow).

The consistence of the discharges, made up of faeces and

abnormal matters, depends on the rapidity of the peristaltic

action, which is sometimes interrupted so that the faices are not

transmitted regularly, and only from time to time are the blood

' Oriesiiiger reports two such cases (loc. cit., p. G86).
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and mucus accompanied by a little lump of fseces. In other

cases abundant watery faeces are discharged, of brown, yellow,

or even light grayish-yellow color (catarrh of the duodenum).

The green color arises from remains of food, or from a peculiar

change in the coloring matter of the bile in the discharge (acid

state of the contents of the intestine in certam parts).

In cases where faeces in sma,ll bits, closely combined with red-

dish, white, or yellow flakes, or with sago-like lumps of mucus,

faU to the bottom as a sediment in the supernatant, reddish fluid,

we almost always have to do with disease situated in the uj)per

part of the large intestine and progressing upwards. (This was

known to the older writers, as Galen and Alexander de Tralles.)

Suhjective Symptoms.—The tenesmus, the most distressing

and most constant symptom of dysentery, is either pain in the

inflamed and sore mucous membrane of the rectum and anus, or

painful spasm of the sphincter ani and neighboring muscles.

The former is a burning pain, as if it were caused by red-hot iron,

—the latter is connected with the constant desire for stool. The

patient feels as if there were all the time a foreign body in the

bowel, and continually tries with all his might to get rid of it,

often causing prolapsus ani by his straining. The cupiditas ege-

rendi brings but little fseces or mucus to the rectum, which in

its • turn is again irritated, and so it goes on in a circulus viti-

osus. Severe pains, radiating out towards the sacrum and back,

also occur.

Very often tenesmus of the neclc of the Madder (the result of

collateral hypersemia of its plexus of veins) is associated with

the tenesmus of the bowel. Every drop of urine, b}'^ reason of its

concentration, sets up in the bladder, immediately after entering

it, a painful burning and desire to void it.

Pauli's description of tenesmus is veiy vivid (loc. cit., p. 15): "Most of them

were driven five, six, or even more times in an hour to relieve nature, and many were

kept on the night-stool a quarter or half an hour by a distressing tenesmus, whereby

they accomplished nothing, with the most distressing straining, l)ut tlio discliarge

of a little white or bloody mucus, and then could not without great trouble bring

into place the lower end of the bowel, which had prolapsed to a considerable

length, or had become a thick, blood-red tumor,"

The iolic^ i.e., pain coming in separate attacks in the h^^po-
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gastric and epigastric regions, and preceding tlie discharges,

arises fi'om spasmodic contraction of tlie different parts of the

colon (especially the so-called "stomach-pains," mostly from the

transverse colon), and is even in light cases at times very severe,

so that the patient breaks out in profuse perspiration and writhes

with pain. At times the movement of the colon can be felt or

seen.

Avery ominous symptom (characteristic of the severe "gan-

grenous dysentery") is a sensation of severe oppression in the

gastric region. It is generally associated with continuous sin-

gultus (likewise a bad symptom).

Objective Appearances.—The anus becomes bluish-red, and

is often marked with cracks and rents. It is painful to the

touch, and tightly contracted. In the later stages of severe

cases it becomes large and gaping. Then the stools are gener-

ally discharged unconsciously, and the pain is slight, paralysis

of the sphincter ani having occurred. These symptoms indicate

generally that death is to be expected.

The ahdoDien is in most cases not enlarged, and but slightly

tense. But few signs of disease can be seen on it. Yery often

the diseased portions have, on palpation, a peculiar sensation of

resistance, like a rubber tube with rather thick walls, and the

amount of disease can be estimated in this way by paljoation.

(Besides my mention of this fact[loc. cit., p. 433], Pruner also has

remarked it.) Pain on pressure is also commonly found limited

quite accurately to the diseased portions (not alone, as Stoll

affirms, in the "inflammatory form ").

An affection of the peritoneum is recognized by its character-

istic symptoms,—swelling, hardness, exudation, etc.

The other parts of the intestinal tract are variably affected.

The tongue generally has a thin, white coat ; in some epidemics

it is thickly covered with a pasty coat. In the severer cases it

loses, later in the disease, its epithelial covering, becomes red

and smooth, and finally dry, cracked, and dusky. The palatal

membranes are sometimes inflamed, and may indeed have a

diphtheritic deposit (Pauli).

The stomach is often catarrhal, and seldom inflamed. Yon

Dillenius reports that gastric ulcers have been found at post-
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mortem examinations. In many cases of dysentery, however, the

digestion of the stomach is but little disturbed, and under these

circumstances the patient can be more thoroughly nourished

during the course of the disease.

Vomiting occurs frequently at the beginning, sometimes also

during the course of dysentery. The matter vomited consists of

remains of food, and later of slimy masses stained with bile.

Unusually severe and continued vomiting always indicates a

more serious alfection.

The duodenum and jejunum are frequently catarrhal, much

less often diphtheritic. In case' of severe duodenal catarrh,

icterus occurs, which is especially often noticed in the tropics.

The urine is, in acute dysentery, scanty, dark, and concen-

trated, abounding in uric acid salts and uric acid. The chlorides

are diminished. Albumen is commonly not present.

Concomitant Symptoms in other Parts of tlie Body.

The febrile symptoms in dysentery are relatively slight. In

many catarrhal cases fever is entirely wanting, and there is only

moderate constitutional disturbance of any kind. In gangrenous

dysentery, too, the temperature is not elevated at the time of the

severe symptoms, but, on the contrary, abnormally low. Only

the moderately bad cases, viz., the severer sero-purulent cases

with partial diphtheritis, are characterized by remittent fever,

—with evening exacerbations from 102.5° F. to 104° F.—w^hich

passes of by lysis, but .returns again to a certain extent, with

every relapse of the local affection. Here belong those dysen-

teries which are designated as '

' inflammatory ;
'

' they begin with

a chill, run their course with a violent feeling of heat, warm
sweating, flushed face, headache, as also delirium and sopor

(Zimmermann) and full tense pulse, and in most cases end

favorably, but sometimes lead suddenly to collapse, and then

get into the state which is peculiar to the gangrenous disease.

Many epidemics have been marked with this " inflanamatory " character. Gnesm-
ger describes such cases as occurring in Egypt. In the Swiss epidemic, described

by Zimmermann, as well as in that at Mayence (Pauli) this form seems to have
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occurred frequently ; while in the epidemics at Ilerford (Mursinna) and Nimcgucn

(Degncr), and also in the war of 1870, they had less of this character.

In thirty-two cases in which the temperature was taken several times every day

at the Leipzig hospital the following results were obtained. It should be mentioned

that these observations were made only from the fourth or fifth day of the disease.

Of twelve light cases there was no fever in six, a short catarrhal fever in one,

and subfebrile temi)erature3 in five (about 100.4' F. ).

Of fourteen moderately severe cases, long-continued remittent fever occurred in

three, short high fever in two, subnormal temperature in two, no fever in seven.

Of six fatal cases there was moderate fever in one, no fever in three, subnormal

temperature in two. Almost all these cases showed a considerable increase of tern'

perature, attributable to the approach of death, a few hours before death occurred.

The pulse varies but little from the normal, except for the changes occurring

during collapse. Warm sweating occurs often, cold sweating still oftener. The

thhst is almost always very considerable.

Of greater importance is tlie influence of dysentery on the

general strengtli. Even in light cases, if the disease lasts some

time, poverty of blood and wasting occur, and convalescence is

slow. In all severe cases, however, the constitutional state sup-

plies the best measure for the severity of the affection in the

intestine, and any increase of the disease is marked by indica-

tions of the collapse which is characteristic of gangrenous dys-

entery. In this state the patient always gives the impression of

violent poisoning (infection), and the excessive weakness of the

heart leads to a condition very like the collapse of cholera.

At the beginning of this state the patient lies quite dull and

exhausted, in a distressed state of mind. The face is drawn

with pain, the skin of livid color, dry and stiff, all parts notice-

ably wasted, the pulse small and frequent, the tongue generally

smooth and red, the appetite entirely gone, frequent singultus.

If the collapse increases, the pulse becomes threadlike and disap-

pears, the singultus becomes continuous, the skin lacks its natu-

ral elasticity and is covered with cold sweat, the extremities are

cool and livid, the nose pinched, the eyes sunken, the voice

hoarse ; here and there partial spasms of muscles occur, the

paralyzed anus does not retain the discharges, and the patient

consequently is surrounded with a putrid odor.

When these sjanptoms have become fully established death

generally occurs within a short time. Sometimes, however, this
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state lasts many days and undergoes many fluctuations before

the patient is released from his tortures.

Chronic dysentery causes constitutional disturbance of a dif-

ferent kind. It may end, namely, in what might be called tabes

dysenterica, or dysenteric consumption ; a true state of inanition,

with excessive ansemia, wasting, and weakness. Now and then

true spinal paralyses seem to arise in connection with tliis kind

of consumption ; and in other organs also, especially in the lunga

and Iddneys, other consecutive diseases are set up, which com-

pletely break up the whole system.

COMPLICATIOjSTS.

Dysentery may follow any disease. It chooses weakly ana

sickly persons by preference.

Typhoid fever may arise in the course of dysentery, or dysen

tery in the course of typhoid.

In hospitals it attacks patients affected with tuberculous and

other chronic diseases. All the affections mentioned on pp. 546

and 547 may occui' as complications of dysentery either under

influences not yet well understood, or as direct results of dysen-

tery. These affections can, however, not be considered as regular

or frequent complications of dysentery.

Only the conditions now to be mentioned can be so con-

sidered. In the tropics at least they are essential complications.

1. Hepatic Dysentery.—In this there appears simultaneously

with, or even before the intestinal disease, an inflammatory affec-

tion of the liver which develops gradually, and Anally leads to

the formation of an abscess. According to Annesley a combina-

tion of these two diseases has generally a chronic course. The first

symptoms of inflammation of the liver are generally obscure

:

dull pains in the epigastrium and right hypochondrium, radiat-

ing out towards the shoulder, prfBcordial distress, a trembling

tongue with a yellowish coat, want of appetite, vomiting. After

these symptoms have lasted a while, the affection of the intestine

comes on. Then the subjective symptoms of the liver disease

often disappear. All the patient's attention is turned to the

dysentery. If there is improvement in the dysentery, the above
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mentioned symptoms reappear, and sucli an alteration may
occur several times, until the physician is surprised by the sud-

den death of the patient, and the autopsy shows an extensive

abscess in the liver, besides the disease in the bowel.

The close connection between these two affections is not yet

clearly explained. Annesley's hypothesis is without positive

proof. At any rate, this affection is not to be confounded with

the hepatic abscesses of embolic origin, which also occur here,

and sometimes follow chronic dysentery.

2. Scorbutic Dysentery.—This affection is observed in the

troj)ics, but also in our climate, especially in camps, hospitals,

prisons, and other over-filled spaces where the food is insufficient.

The exudation into the intestine is then mainly hemorrhagic,

the stools consist of pure blood, and often vomiting occurs. The

characteristic affection of the mouth occurs, and numerous pete-

chise and blood-blisters appear, which finally become ulcers.

Single cases of this kind are observed in most of the severe epi-

demics.

3. A complication with a rlieumatic articular affection is

observed now and then. Stoll reports several such cases. I

myself once saw a very painful affection of, the ankle alternate

with a moderately severe dysentery.

Secondarily, as a complication of other diseases, dysentery

appears chiefly with a few constitutional diseases :—typhus and

typhoid fevers, variola, measles, yellow fever. The symptoms

of dysentery mingle with those of the original disease, and may
even sometimes disguise them. Often, however, they do not

make their appearance in a characteristic manner.

DIAGNOSIS.

The diagnosis rests on the condition of the stools. All other

symptoms, even the tenesmus, ma}^ be wanting, at least at the

beginning of the disease. For this reason a careful and daily

examination of the discharges of the patient is absolutely neces-

sary to a proper estimation of the disease. The presence of

colics and tenesmus should always lead us immediately to such

examination. If the discharges are altered in the manner



HEUBIN'ER.—DYSENTERY. 557

described, there can hardly be a doubt with regard to the pres-

ence of the disease. In the mildest form, where the stools are

only slimy or shreddy, there may indeed be only catarrh of the

large intestine, and it is, properly speaking, always a matter of

opinion at what point we should consider catarrh as ceasing, and

sporadic dysentery as beginning. It is conventional to call it

dysentery when the mucus contains a great deal of blood. In

this case it could only be mistaken for proctitis, accompany-

ing hemoiThoidal bleeding, or for an ulcerating growth at the

lower part of the large intestine. In both these cases there may
be tenesmus, but the blood is not so closely mixed with the

mucus, and the bleeding occurs after or before the stool. More-

over, in such doubtful cases an examination of the anus and
rectum should be made, though the further progress of tJie dis-

ease, indeed, soon removes all doubt.

If the discharges are of the second kind (the lotio carnea,

with its lumps of mucus containing pus and blood) there can

be no doubt but that sero-purulent dysentery is present. Such
discharges do not occur in any other disease.

It is, however, much harder, especially in the first few days,

to decide whether a dysentery is the catarrhal, or the diphtheritic

form, about to become gangrenous later. This is by no means
always to be recognized from the condition of the stools (see p.

549), and they must, at any rate, often be examined microscopi-

cally. The most important means of diagnosis is always the

general condition of the system
; the presence of nervous symp-

toms (prsecordial distress, very violent vomiting, singultus), as
well as a suggestive depression of the heart and collapse always
indicate the presence of the severer form.

The extenfc of the disease in the intestine is estimated on
the one hand by the extent of the tenderness, the objective
intestinal symptoms (page 652), and on the other hand by the
intensity of all the symptoms, and a certain intimate mindino- of
the normal and abnormal constituents in the stools (page 550).
In chronic dysentery the stools are often not characteristic for a
long time, and there is no tenesmus. It is, therefore, necessary
to inspect the discharges frequently, and especially to look for
the presence of flakes of pus and blood, even when small in
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quantity, and for the structure mentioned above as resembling

fi'og's eggs (page 550).

DURATION, RESULT, PROGNOSIS.

In light cases of dysentery (the sero-purulent affection of

slight extent) convalescence begins after from eight to thirteen

days, and recovery is complete in about three weeks.

Cases of medium severity (the extended sero-purulent affec-

tion with diphtheritis at certain places) last from three to four

weeks, when they have a favorable course, and for complete

recovery, from two to four weeks more are required.

The severe cases (widely extended diphtheritic exudation, gan-

grene) last an entirely indefinite length of time. They may result

in death after a short or very long duration, or recovery may
occur after the disease has lasted seven or eight months. Death

does not generally take place in the most severe cases during

the first week, but on the ninth or tenth day, or at the end of

the second week, or at any later time whatever. Only in the

tropics do cases seem to occur with excessively rapid course and

fatal result witliin two or three days.* It is almost always

brought about by exhaustion, inanition, etc., arising from the

local affection, less often by perforation of the bowel, peritonitis,

etc., and still less often by any other complication.

The mortality in single epidemics is very various. In epi-

demics occurring in this part of the world it is much smaller

than it is in the tropics, where it is especially large among new-

comers. There the disease seems to prove fatal to from twenty

to thkty per cent, of those attacked {JSIacpTierson^ on Bengal dj'-s-

entery, etc. Calcutta, 1850). But the percentage is sometimes

still higher, amounting to thirty-six or forty per cent. (Grie-

singer), and even from sixty to eighty per cent. (Peru). Here it

amounts only to from seven to fifteen per cent, on the average,

as far as has been made out (e.^., in the epidemics at Wurtem-

burg
; Hcmff^ loc. cit.). A much more excessive percentage is,

however, reached at times in our epidemics. In Herford, for

' Single instances have occurred in our part of the world, as in the village of

Viteme, 1734 {Zimmermann^ loc. oit., p. 357).
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example, 1,779 died, more tlian twenty-five per cent, of those

attacked, and five per cent, of the whole population.

The prognosis, therefore, depends firstly on the general cir-

cumstances under which each case occurs, the character of the

epidemic, the climate, etc. The sporadic dysentery of our cli-

mate is almost always favorable.

In single cases the prognosis may be made out from the diag-

nostic symptoms mentioned on pages 556 and 557. If the dysen-

tery proves to be diphtheritic, the case must be regarded gravely,

and it is then mainly a question of its extent. The longer a

severe case runs on, the more favorable it is for the patient ;
the

longer a light case, the less favorable. Gangrenous condition of

the stools, very violent bleeding, nervous symptoms, and indica-

tions of collapse, are the most unfavorable signs ; on the other

hand, slight loss of strength, retention of a certain amount of

appetite, short duration of the tenesmus, are the most favorable.

Old persons, infants, sickly individuals, and drinkers are always

especially in danger.

Secondary dysentery is always to be regarded as a very unfa-

vorable complication with another disease.

TREATMENT.

PropTiylaxis.

We do not know what the miasma of dysentery is, and are,

therefore, not able to render harmless the conditions on which it

depends. We know of nothing which protects against its influ-

ence. Prophylactic measures must, therefore, be directed first

towards limiting the extent of an epidemic which has once arisen,

and secondly, towards protecting the individual against the pre-

disposing causes of the infection. To accomplish the first, all

the houses, streets, or districts where an epidemic has broken

out should be submitted to a careful examination
;
every source

of uncleanliness in corners, courts, etc., should be destroyed

;

privies, drains, and sewers should be thoroughly disinfected.

Houses in which many persons have been attacked with dysen-

tery should best be completely emptied, and left vacant several
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weeks. The discharges of the patients should be disinfected with

chloride of lime or carbolic acid. All night-stools, instruments,

etc., should, for safety's sake, be isolated and disinfected.

Crowding together of people in infected places should be avoided

altogether, and all business, except what is absolutely necessary,

should be given up. Barracks, prisons, etc., ought to be espe-

cially watched, and prophylactic disinfection is advisable.' In

hospitals it is best to place the patients in separate rooms, in-

stead of crowding them together. The same care is necessary

with the utensils, etc., as in private practice.

In the trollies it is best to avoid entirely those regions where

dysentery is endemic in the dangerous season of the year
;
espe-

cially is this important as regards armies.^

In order to avoid the individual predisposition as much as

possible, great care of the bowels should be taken. In the etio-

logical part of this article we saw that irregularities of digestion,

especially constipation, were very injurious. Articles of food

which cause flatus and constipation are to be avoided (especially

those containing a large amount of starch, as potatoes). Persons

who are constipated by milk m.ust avoid that also. Eather a low

diet is recommended ; at the same time a moderate use of slightly

laxative food, especially ripe fruits (grapes) and stewed fruits may
be allowed. All things which irritate the mucous membrane of the

bowel—of course half-ripe fruits, salads abounding in cellulose,

strong spices, greasy, fried food, etc.—are strictly to be avoided.

The older physicians disapprove of the use of strong wines.

Each one should carefully avoid the things which "do not suit

him," when dysentery is epidemic. If indigestion occurs, a mild

cathartic, to empty the bowel as quickly as possible, may be

considered the best prophylactic (see p. 630). As a precaution

against chilling the body or the legs, flannel underclothing,

waistbands, and frequent changing of the stockings are recom-

mended for those still in health.

' Mursinna gives a iescription of very perfect sanitary regulations with "inspection

from house to house," 'ncluding disinfection, etc., in the Herford epidemic in 1779.

' In lower Egypt they protect themselves from dysentery by a stay in the desert or

a sea voyage. Recoveries from dysentery are often accomplished by these means alone

( OiHesingcr).
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New-comers in tropical regions should try to change their

habits gradually to those of the place, under the guidance of a

physician, and carefully avoid every error of diet.

Special Treatment.

Regime.— patient should stay in bed, first, in order to

preserve an even temperature ; and secondly, because movements

of the voluntary muscles excite peristaltic movements, which,

however, take place spasmodically and without producing any

good result. The room should be rather warm, 59° to 61° F.
;

it should be aired thoroughly every day. Chilling of the pa-

tient should be carefully avoided. The most scrupulous clean-

liness of bed and linen is necessary. The latter should be

changed with great care. The anal region should be frequently

washed ; the bed should be firm and supplied with the necessary

protectors ; an extra bed is very desirable ; a water-cushion is

also to be recommended. If possible the patient should have his

own bedpan or night-stool, enema syringe, etc. All vessels, as

well as the discharges (at any rate, in cases of epidemic dysen-

tery) should be disinfected several times a day. The air of the

sick-room should in malignant cases be disinfected with chloride

of lime or fuming vinegar.

The diet must be regulated mainly according to the state of

the stomach and upper part of the intestine. There are cases in

which the digestive power of the mpper part of the bowel is

pretty well retained, and where even the appetite is not very

much diminished ; in such cases, in view of the active wasting

of the body from loss of blood or fluids, and by pain, mild articles

of food may be safely given even during the disease : milk (con-

densed), strong soups, egg with water, the yolks of eggs, pure

beef juice (uncooked). All hard substances which form a large

quantity of fffices (meat, vegetables, potatoes, etc.) must be

strictly avoided. Drinks should be lukewarm, because cold

fluids always bring on painful contractions in the transverse

colon. Spirituous drinks should be entirely avoided. In cases

with want of appetite, vomiting, etc., a prescribed diet must be

rigidly adhered to. The best way is to drink barley-water, thm
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oatmeal gruel, Sydenham's decoction or almond emulsion, luke-

warm, and to this may be added with advantage a small amount

of bitartrate of potash (thirty grains to a pint of fluid) as a

cooling and gently aperient medicine (according to the advice of

Zimmei-mann). During convalescence the diet is to be most care-

fully watched. When the patient begins on solid food, he should

take only the white meat of fowls, delicate fish, and very light

puddings, and for a long time all those articles of food should be

avoided which were mentioned as unfavorable when treating of

the prophylaxis. The dietetic treatment alone is sufficient in

many light cases of dysentery, where the affection is limited to

the rectum and the neighboring parts of the sigmoid flexure, and

is of sero-purulent nature. In addition to nursing the patient,

it is only necessary to seek to alleviate the more severe subjec-

tive discomforts. The colic pains may be relieved by fomenta-

tions, or, still better, by warm poultices of linseed meal, coarse

oatmeal, etc., and for the tenesmus, which in such cases is mod-

erate, repeated applications of mild and slightly binding enemas

(especially of starch enemas), to which a few drops of laudanum

have been added. Frequently the tenesmus ceases after the

first enema, and the next stools become normal.

In cases of moderately severe dysentery, however, medical

treatment is necessary, the object of which should be to shorten

the inflammatory process, and especially to prevent the develop-

ment of exudative inflammation if the form is catarrhal, for we

are, alas ! not in a condition to attack diphtheritic dysentery

with any success.

Genuine antij)hlogistic treatment can be applied to the inflam-

matory process we are now considering only to a limited extent.

Venesection, which was formerly much used (by Sydenham,

Broussais, and others), is now very properly abandoned. Local

bloodletting on the abdomen, over the affected portions of the

intestine, can hardly have any influence on the vessels of the

intestine concerned in the inflammation, because the vessels of

the two parts communicate too little with each other ; this treat-

ment should therefore be limited to cases with excessive pain

and symptoms of peritonitis ;
it is better to take the blood

at the anus ; here vessels are emptied which are directly con-
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nected with tliose of the diseased mucous membrane. In tlie

beginning of the attack, therefore, from ten to twenty leeches

can be applied around the anus (according to Pruner this is

often practised in Egypt with good effect).

The use of cold, in the form of continual ice-compresses on

the abdomen, and ice-cold enemas, are not well borne by the

majority of patients, because the colic pains, in the beginning at

least, are generally increased thereby
;
only where the cooling

process can be continued uninterruptedly can this treatment be

successful,' for otherwise the intestine will be only injuriously

stimulated by being made alternately cool and warm.

In a children's hospital at Vienna I saw light cases of catar-

rhal dysentery successfully treated with repeated enemas of ice-

water.

Another indication is to keep the inflamed part completely

at rest ; this is doubly desirable in case of the intestine, because

the venous hypersemia of the mucous and submucous coats is

increased by the spasmodic contractions of the muscular coat,

and in this way the inflammatory stagnation of blood, and the

extravasation of white and red blood-corpuscles, will only be

encouraged. Unfortunately it is not possible to secure perfect

rest of the bowels in severer cases. The attempts to accomplish

this, with continued application of cold, have hitherto not been

satisfactory, and drugs do not accomplish this end. Especially

is it impossible with opium or morphine to keep the bowels at

rest all the time. The colic and tenesmus are indeed moderated

for a while, but they return after a time, even in spite of larger

doses, and are then more violent than before. Beside this, the

state of stupefaction and heat into which the patient is brought

by the use of opium is decidedly unfavorable in dysentery. I

would therefore, in common with the majority of writers of this

century and the preceding one, not give my approval of the

methodical use of opium in dysenter}^, and would only use this

drug temporarily and as a palliative remedy.

' According to the lately published investigations of Ilormth (Centralblatt, 1873,

38-41) cooling of the intestine below 00.2" F. completely prevents peristaltic motions.

The question indeed arises whether an even and continuous cooling of this kind could

be obtained by external applications, however constantly kept up.
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On tlie contrary, an experience of several centuries in tropical

countries, as well as in epidemics of moderate zones (Zimmer-

mann, Mursinna, Pauli, Rollo, Annesley, Trousseau, and many
others), lias taught us that dysentery runs a most favorable

course, and is soonest recovered from, not with a binding treat-

ment but with the use of laxative measures, i.e., with the use of

emetics in the beginning of the disease and with mild cathartics

during its course. The ancients believed that the good effect of

this treatment consisted in its removing the acridity which gave

rise to the dysentery : with our present knowledge we must give

up this idea. We cannot, however, replace it by any other sat-

isfactory explanation, and must rest contented with the fact as

it is. It is doubtless of great importance to remove any harmful

ingesta and old fecal masses ; ' but the whole value of the treat-

ment does not probably consist in this.

The emetic should be given at the beginning of the dysen-

tery, especially where nausea and the so-called status gastricus

exist. The best medicine is the long-renowned ipecac, in doses of

from fifteen to thirty grains until thorough vomiting takes place.

Formerly tartar emetic was used, but it is less to be recom-

mended. In the tropics it often seems as if a timely emetic cut off

the further development of dysentery. In the last war, ipecac was

used by some of the English physicians with good result in France.

' In describing the etiology we mentioned that collections of fteces had a great influ-

ence as a proximate cause, and more especially were injarious after the disease had

already begun. This fact supplies an important indication for the use of cathartics,

but cathartics also operate favorably where such collections of faeces cannot be certainly

proved to exist. Almost always the stools become larger, and therefore occur more sel-

dom ; the pain and continual distress of the tenesmus is diminished. Ballonius (Con-

sult. Med. 23. C. 3.) has already said :
" Quod in dysenteria excretio parva et frequens,

faciendum, ut sit contra rara et magna." One can easily make the experiment upon

himself, and will find, if he takes a mild laxative for a summer colic, that the peristal-

tic movements do not cease, but soon become painless ; and that the desire for stool

which precedes the discharge also occurs entirely without pain. I cannot give an

explanation for this. It is possible that the contractions, which before were spasmodic,

violent, and limited, are. by the laxative, made extended and regular
; this would have

a favorable eflfect on the distribution of blood in the mucous membrane, for the move-

ment of the blood in the walls of the intestines is favored by the alternate regular con-

traction and relaxation of the muscular coat, while continued and spasmodic contraction

interferes seriously with the return of blood through the veins.
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As cathartics, the milder medicines should be used mainly,

and the drastics carefuUy avoided. Above all, castor-oil, to which

of late years the preference has been given, and which operates

mildly and surely, is to be recommended. Various other medi-

cines, however, have the same favorable effect, especially tama-

rinds (which were much recommended in former times), rhubarb,

ipecac in small doses, also calomel (which may be combined

variously with opium in small doses), the salts of tartaric acid

(in lukewarm lemonade), and the sulphates (especially recom-

mended by Trousseau and Bretonneau, etc.). With these medi-

cines to choose from, a dose can be arranged to suit the taste of

the patient and the medicines can be changed from time to time,

since their effect is exactly the same, namely, they arouse the

peristaltic motions (Radziejewsk}"). (Very sensitive patients can

take phosphate of soda, which has been lately recommended,

and has but little taste.)

It is best to give on the first day of treatment a number of

small, or one or two large doses of the medicine, then to discon-

tinue it on the second day, and give only an emulsion of oil, and

at evening some opium or morphine. On the third day, artificial

catharsis can be begun again, according to the state of the bow-

els ; this process can be repeated on the fifth and seventh days,

attention being always paid to the state of the patient.

It is very important to recollect that the good effect of cathar-

tic treatment is to be expected only in fresh cases. In old cases

this treatment may be used from time to time, but a lasting effect

is not to be expected.

The local treatment of the lower part of the bowel is another

important matter ; here the inflamed mucous membrane can be

directly reached with medicaments, and this treatment would be

the most important of all were it not that, in the first place, in case

of dysentery of great extent, only a small part of the diseased

organ would be reached by the injected fluid (the resistance

being increased on account of the contracted state of the bowel)

;

and secondly, the application of the instruments often makes the

pain, which the patient already has, quite unbearable.

The following enemas may be used :

1. Soothing and narcotic fluids (linseed tea, starch enemas
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with opium). 2. Solutions of cathartics in demulcent vehicles

;

bitartrate of potash, castor-oil (Annesley). 3. Solutions of drugs

which are meant to act directly on the inflammatory process.

Among these the astringents are particularly to be mentioned

:

simaruba, Colombo, rhatany, tannin, sulphate of zinc, acetate of

lead, alum, and, above all, nitrate of silver in enema (from tliree-

quarters of a grain to four or five in from one and a half to two

ounces of fluid).

Further, iodine enemas are recommended (from five to nine

grains each of iodine and iodide of potassium to an ounce and a

half of distilled water), and lately chlorate of potash (Lobel,'

a scruple to two ounces of hot water)
;
also, ergotine (Gros

:

'

twelve or fifteen grains in enema).

Of these enemas those that relieve pain have of course the

greatest value
;
only the mildest cathartics must be used by

enema, and the internal use of them is to be preferred in the

majority of cases.

We must not expect too much from the astringent enemas,

for in a majority of severe cases much too small a surface is

reached. In the dysenteries of 1870 I used the much-renowned

nitrate of silver enemas, almost always without any evident good

result ; on the contrary, the pain was increased. With regard to

articles that have been very lately recommended, I have had no

experience. In place of narcotic enemas, suppositories, already

recommended by Alexander de Tralles, may be used with great

advantage in cases where the rectum is very sensitive. (The sup-

positories may be made with extract of opium, morj^hine, extract

of belladonna, cannabis indica, etc.)

In cases where the dysentery begins in a diphtheritic form, or

where it becomes diphtheritic under unfavorable circumstances,

all the remedies hitherto mentioned are for the most part unfor-

tunately useless. We have no means of preventing the effect of

Buch an exudation ; the final result must depend upon how widely

extended and how deep the disease is. In this case, also, the best

treatment probably is to give a laxative medicine every now and

then, alternating with narcotics. More experience is requisite to

* Report of the Rudolpli Hospital in Vienna, 1867.

* Allg. Wiener Med. Ztg., 18G8, N. 25.
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decide whether anything whatever is accomplished by the use of

carbohc acid lately recommended by Amelung ' (carbolic acid,

fifteen grains
;
alcohol, fifteen drops ;

laudanum, from fifteen to

thu-ty drops
;
mucilage of gum Arabic, syrup of poppies, each

six drachms
;
water, four and a half ounces. A tablespoonful

every three hours).

Our efforts must above all be directed towards supporting the

rapidly failing strength of the patient, and preventing exhaustion

of the heart, which quickly brings on fatal collapse ;
the patient

should, therefore, take as much nourishing food as possible (in

the form of strong soups, meat-tea, meat-juice, eggs, wine, etc.),

and this should be insisted upon.

Spii'ituous drinks should not be avoided in these cases, but

may be given according to the taste of the patient, by preference

warm, in the form of grog, punch, warm beer, wine-soup, etc.

When collapse sets in we must resort to restoratives, viz, : the

subcutaneous injection of camphorated oil, of anisated solution

of ammonia," musk, etc. ; for the most part, however, nothing

w^ill be gained by them.

The internal administration of the astringents mentioned

above (p. 566) has often been recommended in the later stages of

dysentery and in chronic dysentery ; the vegetable medicines of

this kind (tannin, rhatany, Colombo) seem to have been used

often with advantage. Of the metallic astringents acetate of

lead and nitrate of silver are especially famous. In my opin-

ion we should not expect too much from remedies of this class.

The improvement of the patient's general condition is of the

greatest importance. In addition to very careful nursing we
must seek to make his food as nourishing as possible by a care-

fully selected diet. Frequent warm baths are of use to keep

the skin in a healthy condition.

The Neptune's girdle of the hydropatliists may be used

advantageously by patients who are allowed to rise. In the

tropics a change of residence has a wonderful effect in the cure

of dysentery. In our part of the world, also, change of air is

' Berl. klin. Wochenschrift, Nr. 11, 1873.

* Oil of anise, one part
;
alcohol, twenty-four parts ; water of ammonia, five parts,

—Oerman Ph.
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worth trying. To supplement the treatment which has been

above recommended, tonics are to be given, viz. : iron (in large

doses of an easily digested preparation) and quinine (which was

a favorite remedy even with the older physicians in the form of

decoction of bark.

The other complications which may occur (perforation, sec-

ondary inflammations, etc.) are to be treated according to the

usual rules. In cases of dysentery, complicated with disease of

the liver, Annesley speaks highly of general and local bloodlet-

ting and the administration of the preparations of mercury

(calomel in large doses, inunctions of mercurial ointment in the

region of the liver). Abscesses of the liver are often, as is

known, operated upon with good result. (See hepatic diseases).

Scorbutic dysentery requires, in addition to the usual treat-

ment, fresh vegetable food (lemonades) and an early use fo

strengthening measures.
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HISTORY.

Diplitlieria is one of the oldest epidemic diseases of tlie

human race. Even Homer and Hippocrates advanced views

from which Bretonneaii first sought to prove that the disease

was known, even in those times, under the name of Malum
JEgyptiacum, as a disease greatly to be feared. As a preven-

tive against the malady a combination of sulphate of copper

with honey was recommended. This remedy has retained its

position in the Pharmacopoeia for centuries under the name of

Unguentum ^gyptiacum.

Besides these notices of the disease, we find that Aretseus (at

the close of the fii-st and beginning of the second century after

Christ) gives a most characteristic description of the Malum
iEgyptiacum, in which he especially emphasizes the fact that

the tonsils are covered with "quodam concreto liumore albo,"

which spreads over the tongue and gums. The ulcers which are

found on the tonsils, and whicli are clean, small, superficial,

without inflammation, and painless, are benignant ; while on the

other hand those which are extensive, deep, putrid, and covered

with a white, livid, or blackish clot, usually prove to be malig-

nant. In fatal cases the fetor, which comes from the mouth of

those affected with the disease, is so loathsome that the patients

themselves cannot endure it. Fluids are regurgitated through
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the nose, and there is hoarseness and loss of voice. When the

disease extends quickly to the air-tubes, it produces death in a

short time by suffocation. Children, who have not reached the

age of puberty, are most frequently attacked by this disease.

This disease originates, according to Aretseus, in Egypf, Syria,

and especially in Coele Syria, whence it derives the name of

Malum iEgyptiacum, or Egyptian and Syrian ulcerations.

Macrobius describes a similar epidemic disease in Rome in the

year 380 a.d.

In later centuries the disease appeared again as an epidemic,

first in Holland in 1557, when Forest wrote an account of it

;

then in the seventeenth and eighteenth centuries it extended

over other portions of Europe, especially through Spain, where

the affection went under the name of G-arotillo,—when it attacked

the larynx, and frequently caused death by suffocation,—or Fre-

gar, when it was confined to the cavity of the mouth. It was

described by Bonangelinus, Casales, Villa Real, Fontecha, Her-

rera, also by Yasques and others. In Italy it was described by
Carnevale, Scambatti, Nola, Severinus, Gliisi (Lettere mediche,

1749), and others ; in France by Chomel (Diss, sur le mal gorge

gangreneux, 1749) ; in Holland by Heredia ; in Germany by
Schobinger (Diss, de morbo strangulatorio seu maligno faucium

carbunculo, 1650) ; in England by Fothergill, Huxham, Wither-

ing, Keetely, Johnstone, W. Grant, etc. In North America
Samuel Bard made observations upon it.

In citing these more general descriptions we would call atten-

tion to the fact that they are not to be received as exact, as they

do not always avoid confounding the disease with other affec-

tions, such as scarlatina, etc. The first accurate investigations

into the nature of diphtheria were made by Bretonneau, and laid

by him, in the form of two treatises, before the French Academie
de Medecine in 1821. Bretonneau first called this form of angina
diphtheritis,—a name which he gave to the disease because of its

essential characteristic, the exudation. According to this writer,

an inflammation without exudation is never a diphtheritis, and
no inflammation with exudation is diphtheritis, when it does not
spread by contagion, and indeed the membranous exudation ia

the poison itself, which forms the pathological criterion for this



576 HISTORY.

disease. From nnmerons facts lie believed he had proven that

contagion occurred only when the diphtheritic secretion, in the

form of fluid or dust-like atoms, came in immediate contact with

soft mucous membrane, or with the skin deprived of its epithe-

lium. Inoculation, he believed, was the only possible mode of

conveying the disease, while the atmosphere, on the other hand,

did not act as a medium for spreading the contagion. Finally,

croup and diphtheria, in Bretonneau's judgment, are one and

the same disease, and the latter is only the highest degree of

the former ; on the other hand, angina gangrenosa is not related

to this affection.

Although Bretonneau at first insisted that diphtheria must

be considered as wholly a local disease, he was obliged at a later

period to concede that a blood-poisoning is one of its essential

characteristics.

Since the time of Bretonneau, diphtheria has broken out

repeatedly in epidemic form in France, England, Holland, and

Germany, and has given opportunity for numerous investiga-

tions. Many excellent works upon the subject have been writ-

ten by French, English, and German physicians. The views of

these writers differ from those of Bretonneau in the fact that

they lay greater stress upon the general affv-^ction, and include

among the secondary affections of diphtheria certain S3''mptoms

—especially those arising from abnormal action of the throat

muscles—^which Gliisi long ago observed in the sickness of his

own son (Orillard, Trousseau, Maingault, Steinbomer, Bonders,

Gull, Weber, etc.). Long after these clinical observations had

been made, a pathologico-anatomical basis was first established

for the diphtheritic process, through the investigations of Vir-

chow, who directed attention especially to the occurrence, in

diphtheritic inflammation, of an exudation into the substance of

the mucous membrane, followed by mortification of this mem-

brane from cessation in the supply of nourishment ; he also dis-

tinguished this type of inflammation from the croupous, in

which the exudation lies upon the surface of the mucous mem-

brane.

In opposition to the opinions, based upon Yirchow's theory,

that diphtheria and croup are entirely heterogeneous processes.
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Wagner endeavored to prove that both were one and the same

disease ; that they only differed in the fact that the one was con-

fined to the throat while the other involved the air-passages, and

that the formation of the false membrane depended, not upon

the throwino- out of a fibrinous exudation over the surface, but

upon a peculiar metamorphosis of the epithelium, which he

described as a fibrinous degeneration of these cells. Buhl

taught that diphtheria was a general infectious disease, entii'ely

independent of any previously/ existing local disease. He also

held that the chief characteristic of the disease consisted in the

nuclear or cytoid growth of the submucous connective tissue, a

process which leads to the death of these tissues through com-

pression of the blood-vessels. The disease in the throat and air-

passages would be, according to this view, not an originally

localized affection, but only the indication of a general infection,

which manifests itself by preference upon the tonsils, in the

pharynx, larynx, etc., as scarlatina does upon the skin.

The discussion concerning the nature of diphtheria assumed

a new phase when the discovery was made, by Hueter and

myself simultaneously, that the diphtheritic membranes, the

subjacent diseased parts, and even the blood, contained in great

numbers vegetable organisms, or bacteria, to which I gave the

name of micrococci. Pathological experiments were then at

once undertaken to solve the disputed question. Trendelenburg

and Nassiloff first proved the possibility of infecting animals

with diphtheria by inoculation in the trachea and on the cornea
;

and Nassiloff, in unanimity with Hueter and myself, designated

the prolific growth of bacteria, which he discovered in patients

sick with diphtheria, and in the inoculated cornea, as the essen

tial elements of diphtheritic contagion. I believe that I have

furnished, by a series of experiments, the proof that diphtheria

begins as a local disease, and develops afterwards into a general

one
; and that, moreover, the general infection is kept up by the

local one. The disease establishes itself at first in one spot, the

focus of infection, and thence radiates, as it were, through the

body, until by general blood-poisoning it renders the organism

incapable of life. According to the results of the same investi-

gation we must consider croup as a simple form of inflammation,
37
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in whicli a fibrinous exudation occurs upon the mucous mem-
brane, and wliich can never pass the bounds of the local process.

Finally, an inflammation of the mucous membrane, with fibrin-

ous exudation—or croup—can be induced by diphtheria, as well

as by other influences in nature, such as atmospheric conditions,

physical and chemical causes of irritation, etc.

The especial significance of vegetable parasites in diphtheria

and diphtheritic contagion was still farther insisted upon by
Recklinghausen, Waldeyer, Klebs, Eberth, Heiberg, and others,

who also pointed to the partial dependence of the pathological

changes on the growth of micrococci. Yirchow, too, has quite

recently called attention to the parasitic nature of the diph-

theritic masses found by him in the kidneys and endocardial

deposits of puerperal women. I shall take occasion to speak

again, farther on, of the various works of these authors, as well

as of other works relating to the same subject, and will endeavor

to estimate the influence they have exerted in the development of

the theory of diphtheria.

ETIOLOGY.

Diphtheria makes its appearance under two different series

of symptoms—as a local and as a general disease—and is in the

greater number of cases followed by a third series of distur-

bances, wliich have been classed as secondary processes, or

sequelcB of the disease. The description of diphtheria compre-

hends these tliree forms of disease, although they do not always

manifest themselves in each individual case.

The local disease makes its appearance as an inflammatory

process upon certain mucous membranes and denuded parts of

the skin which are exposed to the air, and leads to the forma-

tion upon them of a grayish-white, false-membranous deposit.

It occurs especially on the mucous membrane of the mouth and

pharynx, of the nose, the larynx, and air-passages lower down,

or on the conjunctivae. More rarely does the disease localize

itself on the mucous membranes of the vagina and rectum, on

the points of transition from the skin to mucous membrane, as

for instance at the corners of the mouth, on the labia, the pre-
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puce, the anus, or the inner surface of the puerperal uterus

;

while a primary diphtheria of the mucous membranes of the

stomach and bowels is much rarer than a secondary affection

due to an extension of diphtheria from the mouth and pharynx.

Excoriated parts of the skin, however, especially those which

are the seat of an intertrigo or eczema, parts denuded by vesi-

cating plasters, leech-bites, as well as wounds and ulcers of

various kinds, may form the seat of the local disease or compli-

cate the throat affection.

The general affection has the character of an infectious dis-

ease, and holds a position somewhere between simple excitement

of the circulatory system and the severest forms of typhoid

fever and pysemic poisoning.

The sequelce, which follow the healing of the local process

and disappearance of febrile symptoms, are, for the most part,

disturbances of the muscular system, which may vary from a

paralysis of single muscles to a complete ataxia ; on the other

hand, in a few cases extreme disease of the kidneys, with

dropsy and changes in the formation of blood, and lymphatic

growths, have been noticed.

The first task in an etiological study is to explain the dis-

eased process itself, and the question at once arises in what

relation do the appearances and symptoms stand to one another,

and how do they influence each other reciprocally.

The relations of the local and general disease admit of the

possibility of two explanations, which are contradictor}^ to each

other, and thus allow two distinct theories of the disease accord-

ing to the solution of the question. Which causes the other ?—the

secondary disturbances being always considered as immediately

dependent upon the disease which has preceded them. The

question to decide, therefore, is whether diphtheria is at first a

general disease and poisoning of the blood, and the affections of

the mucous membrane are merely secondary localizations, or,

whether it begins by infection, as a local disease, and at an
indefinite time becomes general.

In order to support the first liypotliesis, the agreement of a

number of its essential characteristics with those of certain infec-

tious diseases has been emphasized ; so also the epidemic occur-
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rence of tlie disease, and tlie marked susceptibility of children to

it during an epidemic
;
further, the great disproportion, noticea-

ble oftentimes even at the very beginning of the disease, betAveen

the general symptoms and the apparently trilling local changes,

but especially the multiplicity of the localizations as well from a

clinical as from a pathologico-anatomical point of view. 'No

little weight has been given to this theory by the fact that the

effort to conquer the disease by destroying the diphtheritic

product on the mucous membranes by means of thorough

cauterizations has been for the most part without result.

We shall not question the correctness of this mode of reason-

ing, except as regards the last argument, concerning which more
will be said further on ; but the only proof which it affords is to

the effect that diphtheria is a general infectious disease. Still,

how the infection takes place, whether through immediate

entrance of the infecting agent into the blood, or by the clinging

of the same to the surface of the mucous membrane and other

parts similarly exposed, and so causing the primary affection

of these parts, these are points which are not determined by
this manner of reasoning, and still less does it explain the

predilection with which the general disease is said to localize

itself secondarily upon the mucous membranes of the throat,

nose, and larynx.

In favor of the second liypotliesls it has been stated that

the peculiar manifestations of di|)htheria occur earliest and most

constantly on those portions of mucous membrane over which

the air in respiration must sweep, and which most easily come in

contact with an infecting agent conveyed by articles used in

eating or drinking, or in some other way. "\Mth this view is

associated the supposition that the germ of disease remains fixed

upon the mucous membrane with which it at first comes in

contact, and at this place of reception produces also the first

pathological changes. It might then be determined with what

degree of severity the system generally is attacked, partly by

the amount, and partly by the character of the infecting mat-

ter, which passes into the blood either from a diseased mucous

membrane or from some other part of the body.

Still, fi^om clinical observations and post-mortem examiua-



OERTEL.—DIPHTHEEIA. 581

tions it will be possible to obtain only a limited number of facts

adapted to tlie solution of so important a question, since the

duty to cure the disease restricts the physician in his opportuni-

ties for observation, and the examination of the cadaver allows

one only to study a process akeady completed, and not its

inception or further course. Hence the only certain method of

definitely determining this question seemed to me to be that of

yatliological experimentation, and I sought therefore by the

infection of animals to exhibit clearly the relation existing

between the general disease and the secondary localization in the

air-passages. If it is true that diphtheria is a general infectious

disease, which secondarily makes its first local appearance upon

the mucous membrane of the throat and the air-passages, Just as

other infectious diseases produce their chief pathological changes

always in certain organs, so, when diphtheria is induced in an

animal by the introduction of diphtheritic poison, must the dis-

ease, of necessity, always localize itself secondarily upon the mu-

cous membrane of the throat, larynx, and the air-tubes. The

possibility of such an experiment, and the correctness of its pre-

mises, are proven by the attempts at inoculation with the poison

of glanders,—attempts which were made upon horses, and which

showed that the disease always appeared locally upon the nasal

mucous membrane, notwithstanding the fact that the contagious

principle contained in the nasal mucus had been introduced be-

neath the skin of the animal.

Now, according to these experiments which I made, diplitJieria

fixes itself at the point of inoculation—the centre of infection,

if we may so call the part first attacked

—

and radiatesfrom that

place throughout the whole hody. The results here described

are therefore in direct opposition to the view which maintains

that this affection—the poison of which has been taken into the

system in some way or other, either by the lungs, or by the

stomach or intestines, without causing any appreciable local

destruction of tissue—penetrates the whole organism as a general

infectious disease, and finally, advancing centripetally to a cer-

tain part, there localizes itself. Whenever the diphtheritic in-

fecting agent finds a foothold upon the body, it always excites a
local affection in the place where it attaches itself, and it will
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depend upon the anatomical relations of the affected part, the

facility with which the tissues may be penetrated by the poison,

and their power of absorption, how soon this contagion will

extend its domain, how soon the sickening of the whole organ-

ism, the general disease of infection will develop from the local

infection.

Diphtheria occurs sporadically as well as epidemically, and

may, in certain localities especially favorable to it, become an

endemic disease. It develops spontaneously, its origin being a

miasm, and is induced by contact with objects and persons

infected with diphtheria. Diphtheria is therefore to be consid-

ered a miasmatic contagious disease.

A spontaneous outbreak of the disease may frequently be

observed, especially in cities, where it has already appeared epi-

demically, and it is then to be explained only by the theory that

the disease has been produced by the action of some miasm, some

noxious agent, at certain times widespread, but the nature of

which is not yet known. Diphtheria develops very rapidly

under the influence of poisonous miasms,—during the prevalence

of hospital gangrene, putrid fevers, and bad epidemics of tyj)lius

fever ; and under these circumstances it not infrequently reaches

its highest point of virulence and its widest extent. On the

other hand, climatic influences, changes of the weather, the

nature of the soil, and social relations, have but little weight

in determining the formation and extension of the diphtheritic

miasm.

As regards cliviate, the history of diphtheria epidemics shows that the disease is

confined to no special climate, and occurs not only in the southern and northern

countries of Europe, but over the whole surface of the earth, still with a remark-

able falling off in frequency from the higher degrees of latitude toward the tropics

;

so that the temperate zone, and that part of the frigid zone immediately bordering

on the temperate, are most visited by diphtheria.

The nature of the soil also does not exert that influence in the production and

propagation of the disease which has been ascribed to it by various persons.

According to the generally accepted idea, damp lowlands, bogs, and marshy

regions with poor drainage, the country near stagnant bodies of water, half-dried

river-beds and places where, in a word, the poisonous decomposition of organic

matter is prevalent, all these favor diphtheria ;
while on high, dry lands the disease

as a rule appears somewhat more rarely, and does not extend so widely. Still,
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although at times the influence of such local conditions appears to be especially

marked, yet statistics show that diphtheria, after aU, is not to be wholly gotten rid

of by any peculiarity in the local conditions, nor can these peculiarities even exert

a material influence in diminishing the intensity of the epidemic. In England the

disease passed through the marshy lands of Essex and Yorkshire, crossed the fertile

regions of Devon, and those of Cornwall, which are but little cultivated, and over

which the sea-breeze sweeps freely, appeared on the banks of the Thames, reached

the heights of North Wales, and disappeared in the Cornish mines. In Holstein the

disease has been observed with almost the same frequency (Bartels) in the swamp

districts and on the dry highlands—on moist clay and the dryest sand. Even the

sea-coast exerts no influence for or against it ; for while the regions near the coast

of the North Sea have been visited by comparatively few cases of diphtheria, in

certain pai-ts of the Baltic coast the number has varied very greatly ; for instance,

in Kiel and its neighborhood there were very many cases, while in other places

there were almost none at all. It is more than doubtful whether the geological

position of the place influences the epidemic appearance of diphtheria, or whether

the chalk- formation proves more favorable to its development than the marl-forma-

tion (IVIaier.)

As regards the effect of the weather and the seasons, up to the present time no

one has advanced positive or definite opinions. The disease is not affected by either

heat or cold, drought or rain. In England several severe epidemics appeared in

the early part of the year, and lasted through the whole summer, being uninflu-

enced by the temperature, and neither the heat of the dog-days, nor severe frosts,

nor an agreeable and moderate temperature affected the prevalence of the disease.

Trousseau ascertained, from the tables of mortality in different villages in which this

disease prevailed, that its declension in certain places occurred at the beginning of

winter, in others during the rainy season and in spring, and in others still, during

the dog-days. Epidemics of diphtheria have been observed in Germany not only at

all times of the year, but also under the most varying atmospheric conditions.

Tlie statistics of Wibmer ' show a greater prevalence of the disease during the

winter, especially from Seiitcmber to December, which period had afforded an

especially high mortality in diphtheria, in comparison with the months from April

to August, when the mortality from diphtheria was at its minimum. Also, in the

epidemic which prevailed in Berlin from August, 1868, to April, 1869, according to

Albu's report, the epidemic reached its height in the very rainy month of

November. How far, then, these more recent statistics indicate a positive influence

of the seasons upon diphtheria epidemics, or whether still other unknown conditions

have exerted their influence as well, are questions to be decided through further

observations. The same is true also in regard to the influence exerted by the

weather upon the character of epidemics, inasmuch as it is generally believed that,

according to observations, the larynx and air-tubes are far more frequently affected

' Wibmer. Statistischer Bericht uber die Miinchener Epidemien vom Jahre

1864-1869.
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witli the disease in the cold and dampness of winter than in the warm summer

months.

The social relations^ finally,—in so far as we consider under that name the differ-

ent conditions of domestic life, tlie industrial pursuits, as well as the resulting

individual physical state of health, and any other cognate influences which are

likely to prejudice the health in general,—seem, in contradistinction to what has

been previously said, to exert a more definite influence in occasioning an outbreak

of diplitheria and favoring its spread. The development of a zymotic disease is

particularly favored by poverty and uncleanliness, and when diphtheria first

invades tlie hovels of the i^oor, where tlie air is impregnated with animal emana-

tions, where men and animals are crowded togetlier under the same roof, and dung-

heaps, piivics, and other sources of animal putrefaction fill the air with their

effluvia, it only follows the general law. Living in damp dwellings and in rooms

on a level with the earth's surface, seems to exert upon children a similar evO.

influence, and these hurtful conditions, as well as the fact that the disease is wont

to break out in rooms, factories, schools, barracks, etc., which are insufficient in

size and overcrowded with human beings, have been proven, esijecially in the

epidemics in England and France. But even families which live under more

favorable circumstances are not spared. Robust cMldi'en who enjoy the best of

care and nourishment are seized and carried off by the disease, although the number

of such cases does not reacli that attained in other classes, in which poverty and

uncleanliness favor the spreading of the pestilence. Finally, the rich and culti-

vated offer a large contingent of victims to the disease: persons who are either

anaemic or weakened by previous sickness, or through high living suffer from

plethora, or are of lymphatic temperament, and such as have lost their health

through dissipated habits of life.

Diphtlieria, when it has once gained a foothold, becomes

widely diffused by contagion. The fact of contagiousness is

established, as well by actual cases which occur, as by experi-

ment.

Although it is generally admitted that when several members

of a family or community are successively attacked, the disease

may have developed as well through the influence of the prevail-

ing miasm as by contact with objects infected with diphtheria,

yet a series of observations has been made which shows that the

disease evidently broke out, because the persons seized lived in

the same house with the patients, and came in direct contact

with diphtheritic matter.

Werthcimber gives a case of a person sick with diphtheria, who, living at the

time of attack away from home, returned to his family, in which untU then no
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disease of that nature had occurred ;
several days after his arrival another member

of the same family wa.s attacked with the disease. Four members of a family

under my observation fell sick a few days after the return of a son from college

;

he was already sick with diphtheria at the time, and communicated the disease by

kissing. Infection by contact with detached masses of exudation and mucus takes

place chiefly in this way : the patient coughs what has collected in his tlu-oat into

the mouth or nose of the examining physician
;

or, as more commonly occurs, it is

brought about by inflating the lungs, or clearing the tracheotomy tube by suction

in cases of tracheotomy for asphyxia. In this way, Otto Weber, Seehusen, Vallcux,

Blache, Gillite, fell sacrifices to their professional devotion. Dr. Wiessbauer, in

Munich, lost his child, which had a short time previous to its death unfortunately

gotten hold of a canula and put it in its mouth, the canula having just been

removed from a patient sick with diphtheria.

In opposition to these cases we must mention the experiments of Trousseau, who

vainly endeavored to infect himself and two of his pupils with diphtheritic matter

;

also the cases which Kunze and myself had the opportunity of observing : in one

of these cases noticed by Kunze, the mother of a child which had been operated on,

cleansed the tracheotomy tube several days in succession by blowing through it

with her mouth, and in the other case, my own, the aunt of a child wearing the

tube did the same for her niece ; in neither of these cases did infection occur. The

explanation of these cases may be possibly given in the insusceptibility of the

mucous membrane of these persons to diphtheritic contagion.

As regards direct inoculation of diphtheritic matter, it should be mentioned

that attempts have been made by Trendelenburg and myself on rabbits in the

trachea itself, by Hueter, Tommasi, and myself on the muscles, by NassilofE and

Ebert in the cornea, with positive success ; in fact, in Trendelenburg's and my
experiments, not only did a diphtheritic membrane form in the trachea, but there

was also an infection of the blood, and acute disease of the kidneys, followed by

death on the second or third day. In the experiments by Tonmiasi, Hueter, and
myself, the edges of the wounds were covered with a diphtheritic layer, a hemor-

rhagic inflammation in the muscles was induced, and the general disease killed

the animals usually in thirty hours. NassilofE and Eberth produced diphtheritic

keratitis, which likewise caused death on the fourth or fifth day.

The virulence of the contagion is in proportion to the severity

of the case from which it comes ; the more it is allowed to col-

lect in the room where the patient lies, that is, the less care is

bestowed upon ventilation, removal of the expectoration, and
cleanliness in general, the more active does it become. But the
intensity of a diphtheritic process in a special case does not
enable us beforehand to judge of the severity of the disease in
one infected from the same case. Exceptionally, infection from
one of the mildest forms may lead to a fatal result. The expla-
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nation of this circumstance is to be sought for in the greater sus-

ceptibility of the infected mucous membrane for the diphtheritic

contagion, in the age of the patient, and in other predisposing

causes.

The contagion of diphtheria may be carried through the air,

or by solid matters to which it has attached itself. It is

therefore diffused by the exhalations of the patient, by the air

surrounding him, as well as by contact of various objects with

the products of disease. As the susceptibility on the part of

the individual exposed varies greatly, and is often exceedingly

slight, so the diffusion of the contagion is restricted in activity

in comparison with the contagion of other epidemic diseases,

such as scarlatina, measles, and small-pox. While these exan-

thematous diseases may spread extensively in a short time, even

over large inhabited districts, the epidemics of diphtheria are

characterized by the slow extension of the disease, which may
often remain confined to a single sleeping apartment, to one

floor, or one house. Again, the diphtheritic contagion shows

itself in the tenacity with which it clings to certain places,

rooms, and houses, and in the fact that it can occasion sporadic

cases in those places after the lapse of months.

The diphtheritic contagion seems to find the most faoorahle

ground for its development among cliildren, that is, up to the

tenth year of life. While the disease attains the greatest mor-

tality in the second, third, and fourth years, it attacks children

under a year old comparatively seldom, and in the first half j^ear

the infant organism seems to be not at all susceptible to the dis-

ease. Adults in general acquire the disease easily, but it is not

commonly so severe as is wont to be the case with children.

The sexes, in the first four years of life, seem equally suscep-

tible. Whether it is true, as Albu states he has observed in

several epidemics, that the affection occurs more frequently in

boys than in girls, after the fourth year, or whether this obser-

vation is based on accident, must be determined by further sta-

tistical evidence.

Finally, the presence of a catarrhal affection of the mucous

membrane, as one often has opportunity of seeing, seems to pre-

dispose to diphtheritic infection ; while the fact of having had
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and survived the disease does not grant for any considerable

length of time that immunity against a second attack which is

one of the marked characteristics of measles, scarlatina, and

small-pox.

The most important question in this whole chapter of

etiology is that concerning tlie relation of certain -cegetahle

organisms to diplitlieria ; whether their presence is determined

by accident and by the existence of a soil favorable to their

growth, such as is found in the products of the disease, or

whether they stand in a causal relation to the diphtheritic pro-

cess ; and the discussion of these questions involves that relating

to the nature and character of the diphtheritic contagion.

The vegetable organisms which have been observed in the

diphtheritic membranes of the fauces and air-passages, as well

as in other products of the disease, belong to a group which

comprises forms of such exceeding minuteness—for they stand

upon the very borders of the visible—that as yet we possess only

the most unsatisfactory knowledge of their nature and organiza-

tion. For the most part these forms are classified under the

heads of vibrio, bacterium, zoogloea (Cohn). Naegeli has named
them scliizomycetes, which, morphologically considered, are to

be separated from the fungoid growths, and associated rather

with the oscillatoria, although their mode of growth is like that

of the fungi. In the discussion of this botanical question I shall

follow the admirable description of Professor Cohn, especially

as his designation of different species agrees perfectly with my
own observations, and in this way alone can the necessary clear-

ness on this subject be attained.

Of the vegetable organisms, which Cohn classifies under the
name of bacteria, and which he divides into four genera with one
or more species, there is one form in particular (the micrococ
cus) which penetrates the tissues, wherever a diphtheritic dis

ease occurs, but is also accompanied by a second form (bacterium
termo) in greater or less numbers. Other forms appear exclu-
sively in the false membranes which form in the mouth and
fauces, more rarely in those of the nose and deeper air -passages.
The forms of these vegetable parasites are accordingly

:
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(1.) Spli(Brdbacteria (spherical bacteria), i. e., micrococcus.

(2.) Microbacterm (rod-like bacteria) ; bacterium termo ; less

frequently, and only in the mouth and fauces, bacterium lineola.

(3.) Spirohacteria (corkscrew-shaped bacteria)
;
spirillum te-

nue, spirillum undula.

(4.) Unclassifiedforms

:

(a.) Larger cocci with sprouting cells.

(6.) Cocci with tube-shaped processes, sprouting conidia,

(Cohn.)

(c.) Cocci with one or two small waving processes.

For a more exact description of the manner in which these

species of bacteria increase and spread in the false membranes

and tissues, I must refer to the special pathological anatomy of

these parts.

Let us now attempt to explain the relations between the

growth of these vegetable organizations and diphtheria, so far as

investigations have thrown any light upon them.

The vegetations in the pathological products of diphtheria

consist, as already stated, principally of spherical bacteria (the

micrococcus), accompanied by a larger or smaller number of

bact. term., represented always by the smallest form known,

and this occurs so constantly that in every part where a diph-

theritic infection has appeared, there the tissues and exudations

are filled with these bacteria. They were discovered as far back

as 1868, by Buhl, Hueter, and myself (I called them at that

time micrococcus ') in false membranes, the blood, and the tis-

sues ; in like manner they were demonstrated by Yon Reck-

linghausen, IS'assiloff, Waldeyer, Klebs," Eberth, Heiberg and

others, in the most different organs and tissues. In secondary

infection of wounds, tracheotomy incisions, and ulcers, the gray-

ish, skin-like false membranes, as well as the tissues themselves

underlying tbem, are crowded with these organisms.

If the disease increases in intensity, we can always demon-

' In the same sense as Cohn uses this term ; it is not to be confounded with the

micrococcus of Hallier, who applies the term to one of the higher forms of yeast

(ferment) fungi. Aerztl.Intell.-Bl. 18G8. No. 31.

' Compare the interesting attempts at cultivation by Klebs, which give strong evi-

dence in favor of the specific nature of the diphtheritic micrococcus. Arch, f . experim.

Path. u. Pharm. 1. 1 p. 60.
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strate a progressive increase of these organisms in the infected

parts, and in the discharge from the fistula established by cut-

ting into the trachea. I have repeatedly demonstrated a rapid

and great increase of micrococcus and bact. term., a short time

before the formation of a diphtheritic layer on the edges of the

wound and the occurrence of consecutive symptoms. These

forms, when found in company with other vegetable organisms—

although they may have been present in ever so small numbers-

give evidence of a far greater vigor in the process of growth, and

they soon overgrow and crowd the others aside. Thus, when a

thin slimy layer has formed on the tonsils, in cases of catarrhal

inflammation of the mouth and fauces, and a diphtheria then

sets in, the bacteria and higher forms of fungus, first living and

growing in this layer (the leptothrix buccalis, oidium albicans,

and cryptococcus) disappear quickly, and their places are sup-

plied by extensive colonies of micrococcus and bacterium termo,

the cells of both these varieties being found singly as well as in

rows throughout eYerv part of the surface of the mucous mem-
brane, I once obser"v*d a marked case of mercurial stomatitis, in

which a grayish-whit^ exudation, from two to three mm. in thick-

ness, had formed oh & lips, gums, inner surface of the cheeks,

the tongue and fauces ; this exudation on examination was
found to contain almost solely leptothrix buccalis, spirillum

tenue, and spirillum undula, together with bacterium termo, and
bacterium lineola ; as soon, however, as the patient was attacked

with diphtheria of the mouth and fauces, which ultimately

resulted fatally, I noticed that the vegetable forms above men-
tioned were destroyed, and instead the micrococcus and ba,c-

terium termo appeared in immense numbers.

It is also not a rare thing, in cases which have nearly recov-

ered, and in which the pseudo-membranes have nearly all been

thrown olf, to find again, in some of the thickened patches that

still remain, or in others that have just been formed, a predomi-

nance of oidium albicans, cryptococcus, leptothrix buccalis, and
other forms of bacteria ; while micrococcus, and to a certain ex-

tent bacterium termo, will be found to have almost vanished.

But before any exudation or destruction of tissue has occurred,

even in the very beginning of the disease, these organisms are
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already present in delicate, ring-sliaped, grayisli-white spots,

scarcely rising above tlie level of the mucous membrane
;
indeed,

these spots in the first hours of the disease consist solely of cells

of the different epithelial layers and micrococcus growths, the

former being penetrated and pushed out by the latter. Pus and
fibrinous exudation do not appear on the surface of the mucous
membrane until the disease has advanced further, and then the

amount depends on the severity of the attack and its reaction

on the organism.

The experimental observations made by different vrriters on

this subject, have yielded still other and imj)ortant results. I

have never seen a growth of micrococcus appear on the croupous

membranes, which I caused by application of ammonia, although

the animals experimented on generally lived much longer than

those in which a diphtheritic infection had been produced, and

although the fibrinous exudations afforded a soil which varied

little, or not at all, in its histological and chemical composition

from that induced by diphtheria ; I have not even observed it,

after the micrococcus commonly present in the mouth had been

placed upon the fibrinous exudation while it was in process of

formation.

The micrococcus growths which are found in tissues diphthe-

ritically affected, yield very different results from the above

when animals are infected with them, and it is of no consequence

what part is selected for inoculation, whether the mucous mem-
brane of the air-passages (experiments by Yon Trendelenburg

and myself), or the cornea (Nassiloff, Eberth), or the muscles

(Hueter, Tommasi, and myself). In these cases a rapid increase

of the vegetation follows in an extremely short space of time.

The point of inoculation forms a centre from which the growth

of these organisms radiates through the tissues, and the intensity

of the infection is wholly proportionate to the degree in which

the tissues are penetrated by these parasites. The mass of micro-

cocci developing in the body of the animal forms the criterion

for the severity of the disease and an exact indication of the

virulence of the diphtheritic contagion. I have noticed, more-

over, in numerous inoculations, that if various bacteria, besides

the micrococcus—as, for instance, bacillus, spuillum, and bac-
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teriiim lineola—were present in the matter to be inoculated, only

micrococci, and the bacterium teraio (in its most minute forms)

accompanying them, showed evidence of prolific growth, while

all the other forms disappeared altogether. In like manner I

have never been able to demonstrate, in often-repeated inocula-

tions with various decomposing tissues (filled with masses of

those bacteria which accompany decomposition, as well as with

mycelium), that any of these species found their way into the

blood, or underwent further development in the tissues border-

ing on the parts inoculated ; but they were to be found, without

specially noticeable increase, incapsulated in a larger or smaller

abscess, in which the threads of mycelium were to be found,

colorless, and with either a complete loss of their protoplasma or

a remarkable diminution in the amount.

As regards now the action exerted by micrococci upon the dif-

ferent tissues, in cases of inoculation with diphtheritic material,

it has been observed that when inoculated upon the cornea of the

rabbit they force their way en masse between the layers of the

cornea, crowding them asunder, and bring on, ultimately, an

intense keratitis, which kills the animal on the fourth or fifth

day by secondary general infection (Nassiloff, Eberth).

In the same way, according to my experunents, the bacteria

spread over the mucous membrane of the trachea, beset the

cellular elements, crowd especially into the young exudation

cells, or are taken up by them and gradually cause their dissolu-

tion
;
they fill the blood and lymph-vessels, and bring about in

a mechanical way a damming-up of the fluids, and, as a conse-

quence, serous exudation ; as they close up the capillary vessels

they occasion stagnation in the blood cu'culation, which induces

disturbance of nutrition in the walls of the capillaries, and even

rupture of the same. Muscular fibres also, which are covered

and filled with colonies of micrococci, degenerate and slough
;

in like manner in severe cases immense numbers of bacteria

appear heaped up in the uriniferous tubules and Malpigliian cor-

puscles of the kidneys, and occasion there parenchymatous

inflammation, capillary embolism of the glomeruli of the kidney,

with ruptured vessels and formation of epithelial casts in the

tubes. In the lymph and blood streams (compare also Hueter)
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—where, in long-continued sickness of the animal experimented

on, these bacteria also accumulate in masses,—they induce, as

excitors of decomposition and disorganization of organic nitro-

genous bodies, septicjemia, through the vegetative process they

undergo and through their relation to oxygen.

Finally, we must mention also the experiments of Eberth, in

which he obtained completely negative results, although the

cornea was repeatedly inoculated ; in these attempts the pieces

of membrane, finely divided, were thrown into Pasteur's fluid,

and the liquid was then first passed through a clay filter, or the

bacteria were separated from the same by agitation before it was
used for inoculation.

Returning now to the original question, there can no longer

be a doubt, after the statement of such facts, that these vegeta-

ble organisms are not of accidental occurrence, but are insepara-

ble from the diphtheritic process, just as the bacteria of decom-

position are necessarily connected with decay and act as a fer-

ment of it. Without micrococci there can he no diphtlieria

(Eberth). We find them even in the very smallest and most

superficial plaques, we see them in immense collections in the

tissues, we meet with them again in embolism as the cause of

metastatic abscess, and the intensity of the toxic infection

increases with the number of these organisms.

In what way now bacteria act as regards the pathogenesis of

diphtheria^ whether they consume the life of the blood and

tissues, and incite simultaneous decomposition and new combina-

tions of the molecules ; whether all the products of assimilation

remain shut up in the bacteria themselves, as do the insoluble

pigments in pigment bacteria, or are thrown out again like the

soluble coloring matters ; or whether they form in the blood, as

does acetic acid in alcohol, and produce a toxic action like sep-

ticin, so that the special action of the fluid or organic substance *

in which the micrococci vegetate, passes over into them ; or

^Bergmann, Deutsche Zeitschr. f. Chir. 1. ^.—Orth, Unters. iiber Erysip. Arch, fur

exp. Path. u. Pharm. I. 133.

—

Dolsclienkow (Path. Inst, von Prof. v. Recklinghausen) :

Impfung faulender Substanzen auf Kaninchenhornhaut. Centr. Bl. 1873. Nr. 42 und

43. LewUzky, Einfluss der Bakterien auf die Temperaturerhohung bei Thieren. Centr

Bl. 1873. Nr. 46.
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whether, finally, these organisms play the part of a ferment of

oxidation or reduction,'—aU these points, in the present state of

scientific knowledge, must be left undetermined (compare Cohn).

Period of IneubaUon.~T\\Q time which elapses between the

moment when the diphtheritic contagion comes in contact with

the body and that when the development of the poison becomes

both subjectively and objectively appreciable, is variously stated
;

it depends, in the first place, on the quality and quantity of the

infecting material itself, and secondly, on the power of resistance,

as well as on the structure and texture of the tissues, which per-

mit the penetration and absorption of the diphtheritic matter

with varying facility.

The action of this matter on tlie tissues begins the moment it

comes in contact with them ; in like manner the reaction of the

tissues begins with the earliest irritation ; but changes in the

diseased tissues, of sufficient extent to be easily recognized, and

the appearance of a constitutional disturbance, fever, are

not brought about until these processes have reached a certain

degree of intensity and involved a sufficient extent of tissue.

This point of time, which closes the stage of incubation, and

from Avhich we date the beginning of the diphtheritic attack,

occurs therefore, earlier or later, according to the intensity and

amount of the poisonous matter brought in contact with the

body. So far as can be judged from observation, the stage of

incubation will be shorter during the prevalence of an epidemic,

and especially when the type is malignant, than when the disease

appears sporadically ; it will also be shorter in cases where diph-

theritic matter is brought in direct contact with the body, or

where there has been long-continued exposure to the disease,

than in those cases in which the contagious elements, which are

diffused throughout the air, are inhaled for only a short time.

The signs of the diphtlieritic process, both local and general,

will appear the earlier, the more favorable the local conditions

are for the clinging and the development of the infectious agent,

and its penetration into the tissues. This will be the case, espe-

' i?oZi»Vii7(??', Zur Pathologie dcs Milzbrandes. Centr.-Bl. 1872. Nr. 27.

38
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cially where the anatomical structure is no longer normal;

where the protective epithelial layer at certain points has been

partly or wholly removed, and the open canals, which convey

the nutritious fluids of the body and the lymph, render the

penetration of bacteria and products of decomposition an easy

matter. From twelve to twenty-four hours after artificial inocu-

lation upon the surface of wounds, we can detect a grayish-

white discoloration, a dirty grayish layer, and the other signs

of infection. The rabbits upon which I experimented by inocu-

lation of the muscles, perished in from thirty to thirty-six hours

—in rare cases perhaps at the end of forty-two hours,—from

a process w^hich spread to the neighboring tissues and destroyed

them in a fearfully rapid manner. In like manner diphtheria

develops, after a short stage of incubation, upon excoriated

parts of the skin, especially upon those which are the seat of an

intertrigo or moist eczema ; so also upon points of transition from

the skin to mucous membrane in the corners of the mouth, on

the labia, the prepuce, at the anus, and more particularly on

surfaces denuded by vesicants, or upon leech-bites, on wounds

caused by cutting or tearing, and upon ulcerations of all kinds.

Under circumstances like these the stage of incubation hardly

lasts longer than forty-eight hours.

The outbreak of the disease upon the mucous membrane of

the mouth and fauces, as well as of the remaining air-passages,

does not occur until after the lapse of a somewhat longer period
;

yet even here the stage of incubation is relatively short in com-

parison with that of other infectious diseases. According to Roger

and Peter, it varies between two and eight days ; but may, in the

opinion of these observers, exceptionally cover a period of from

twelve to fourteen days. According to Newmann the stage of

incubation is usually very short—from two to three days ; in no

one of the cases observed by him did the time extend beyond

seven or eight days. The determination of the stage of incuba-

tion is most reliable when based upon cases in which exposure to

the contagion is known to have occurred at a particular time, and

especially in those cases where direct contact of diphtheritic pro-

ducts, as mucus and shreds of exudation, with the mucous mem-

brane of the mouth and fauces, has taken place (Prof. Bartels,
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Dr. Kardel). Under sucli circumstances diphtheritic angina ap-

peared reguLarly on the third day. The period of incubation

has also been stated to be three days by other observers, who

were able to determine its exact duration ;
and I myself had the

opportunity in two cases, in which infection occurred from kiss-

ing, to fix the time of the outbreak of the disease at two days

after infection. We may therefore state positively, that the

latent course of diphtheria occupies from two to five days.

PATHOLOGY.

Passing on now to the description of the disease itself we see

that diphtheria, when it occurs epidemically, attacks especially

iJie mucous memhrane of the air-passages, and from this point,

as a centre, infects the whole organism and becomes a general

disease. As a local affection of the mucous membrane it occa-

sions the manifestations of an inflammation, the nature of which

depends partly on the intensity of the local infection, and partly

on the reaction of the tissues themselves :

—

{a.) In the lightest forms we find, in addition to diphtheritic

exudations, which, however, may possibly be absent, only the

signs of a catarrhal affection ;

(b.) In other cases the inflammation is so severe as to cause

fibrinous exiulation (croupous form) on the surface of the

mucous membrane
;

(c.) And the disintegration of the exudation, followed by the

processes of decomposition, which in some cases may give rise

to septiccemia ;

{d.) Finally, the inflammation may cause true gangrene of

the part attacked, though this occurs only in the rarest cases.

The local process, when it occurs in other parts of the body
(having been called into action by infection), differs from that

already described only in so far as the seat of the disease and
the anatomical relations of the part are different. Essentially,

however, it is identical with the affection as it appears in the
fauces. The symptoms of general infection, which are caused
by the local affection, are also the same, and secondary para-
lysis after diphtheritic infection of a wound may appear in the
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same manner as when tlie air-passages are primarily affected.

Since a detailed description of the different lesions consequent

on diphtheria would carry us beyond the limits of our subject,

we refer the reader for the same to other chapters of this work,

to which they more properly belong.

SYMPTOMATOLOGY.

I. Catarrhal Form.

Diphtheria of the mouth and fauces begins without symp-

toms which might give warning to the patient or his friends of

the approaching danger, with slight fever or none at all, with a

trifling sense of malaise, slight spontaneous pain in the throat, a

sensation of dryness, or light pricking pain in swallowing, which

in adults is scarcely noticed, and in children cannot be ascer-

tained. The submaxillary and cervical glands swell moderately,

and are somewhat tender or painful on gentle pressure.

Only in rare cases does this light form ' of the disease give

rise to more marked symptoms. The fever is then more intense
;

the temperature of the body stands three or four degrees (Fahr.)

higher than the normal, the skin feels dry and hot, the pulse is

frequent and full, the face of the patient congested ; he com-

plains of heaviness of the head or a sense of stupidity, of a cer-

tain lassitude, increased thirst, annoying and painful sensations

on swallowing. In many cases certain gastric symptoms show

themselves ; nausea and even actual vomiting may occur among
the first sjnmptoms. Still, after a short time, usually in the

course of from twelve to twenty-four hours, these symptoms dis-

appear as quickly as they came on, and the patient feels on the

following days so little troubled that he considers professional

advice or more careful treatment hardly necessary. The uncer-

tainty of these symptoms, therefore, makes it difficult even for

careful parents to appreciate their importance when occurring in

children.

When we examine patients early enough, the first thing

noticed in the inspection of the mouth and fauces is a vivid red

' Compare Wertheimbcr a. a. O. p. 4 and Senator a. a. 0.
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color and moderate swelling of a part of the mucous membrane,

wliile tlie rest of it appears perfectly normal. Frequently only

one tonsil and tlie adjoining arch of the soft palate, more rarely

the soft palate, the uvula and the posterior wall of the pharynx,

are attacked by the disease ; or a number of these parts may be

affected at the same time. The submucous tissue usually swells

but little, and the same is true of the glands and the tissues

lying still deeper, so that while the enlarged tonsil may project

somewhat into the isthmus, its volume is not increased, as is

the case in parenchymatous inflammation. When this simple

inflammatory process has continued a short time, perhaps only

a few hours, small grayish-white or whitish-yellow spots appear.

These vary in size from a pin' s head to a lentil, and are arranged

in a few delicate, ring-like groaps, which are either separated

from one another by a narrow space or they lie closer together,

sometimes even merging the one into the other. In the greater

number of the cases belonging in this class the exudation is con-

fined to the one or the other tonsil, and to a few points of the

rest of the region of the fauces, without being followed subse-

quently by the development of false membranes involving a more
extended region.

Course of the Disease and its Termination.

Soon after the onset of the disease, after the subjective symp-
toms, such as may have developed, have subsided, the diph-

theritic spots in the mouth and fauces heal rapidly.

The grayish-white spots and streaks of false membrane on
the tonsils and other parts of the fauces are at first quite superfi-

cial, and even during the first twenty-four hours they increase but
little; they then, however, assume a more yellowish or dirty

gray color, and become gradually more prominent by increase in

thickness, so that they appear like layers of tissue placed on the
mucous membrane. At the same time the increased redness
and vascularity diminish, as also the swelling of the adjoining
mucous membrane, and this frequently takes place so quickly
that in some cases, even on the second or third day, we may
find the diphtheritic membranes attached to a mucous membrane
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wliicli is already normal in color and vascularity. On the third

or fourth day, rarely on the fifth or sixth, the false membranes,

which have been gradually loosening their connection with the

mucous membrane, finally become completely detached, leaving

behind them a smooth and wholly intact mucous membrane,

which at most may be somewhat hypersemic in spots, but never

eroded.

When the termination is not so favorable,—and there is noth-

ing in the course of the disease during the first few days to indi-

cate such a result,—the process continues along for several days

at about the same height which it had reached on the fii-st day.

The diphtheritic spots do not enlarge, or the increase in size is

scarcely appreciable
;
they show, moreover, no increase in thick-

ness, and the surrounding mucous membrane is reddened and

swollen only in slight degree. The fever, too, is either insignifi-

cant or has disappeared, the temperature is scarcely elevated

above the normal, the pulse is slightly accelerated, the difiiculty

in swallowing is nearly gone, the appetite even may be good,

thkst is not increased, and the general condition of the patient

seems to be quite satisfactory. The cervical and submaxillary

glands, which perhaps had already become swollen and tender,

do not become more swollen and painful ; at the same time they

do not diminish at all in size, and patients repeatedly call atten-

tion to them in detailing their symptoms.

On the fourth, or perhaps even as late as on the sixth day, the

fever, which had nearly subsided, suddenly increases in an extra-

ordinary manner. The temperature rises to 103° or 104° Fahr.

The pulse numbers usually between 120 and 130 beats to the

minute. The head is hot and painful, the brain confused. A
feeling of dryness and burning in the tliroat and pain in swal-

lowing come on, and the condition of the patient gives the

impression that the whole organism is severely affected. If we

now examine the mouth and fauces, we may observe in the

course of a few hours a rapid extension of the diphtheritic mem-

brane. A few disseminated spots run together by rapid growth

and present a single grayish-white surface, often two centimetres

(three-fourths of an inch) in diameter. On parts which were at

first only reddened and slightly swollen, or even quite normal in
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appearance, false membranes of considerable size may quickly

form, and the inflammatory injection and swelling then extend

over the greater part of the mouth and fauces. The disease,

however, has now assumed the croupous form, and its symptoms

will be those described under that form of the disease.

II. Croupous Form.

We have seen that it is quite possible for the catarrhal form

of the disease to progress unrecognized, in many cases, by reason

of slight infection and symptoms hardly appreciable, or for the

attention not to be direcied to the true nature of the affection

until the fourth or sixth day, when a violent exacerbation

of all the symptoms may occur,—and in fact the mistake is only

too often made of considering this the onset of the disease ; on

the contrary, in the crou^pous form the symptoms at the very

start alarm even a phlegmatic patient, or parents who are still

less easily aroused to danger.

The disease begins in adults, as in children, with marked

symptoms of fever, with an elevation in the temperature of the

body of four or five degrees (Fahr.), or even seven degrees

(Fahr.), and with an increase in the pulse-rate, which is often-

times extreme ; or it begins with light chilly sensations and sub-

sequent rise in temperature, while the true chill, which ushers in

certain acute exanthematic fevers, and inflammation of internal

organs, does not characterize diphtheria. Together with these

signs of fever there may be vomiting, and this may be repeated

several times without the presence of any special gastric com-

plication. Patients may complain of a stupid feeling, of pain in

the head and neck, or in the loins, of debility, weakness in the

limbs, a feeling of heat, and increased .hirst, and they may be

restless or inclined to drowsiness. Children are apt to sleep dur-

ing the daytime more than is natural for them, and to be restless

at night ; nocturnal delirium, occasionally even convulsive move-
ments, which may exceptionally rise in intensity to an eclamptic

attack, have been observed.

Accompanying these signs of general disturbance, either

immediately or soon after their occurrence, come the first sub-
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jective signs of a local affection of the throat, i.e., a sensation

of dryness and burning, as well as pain on swallowing. The
intensity with which these throat symptoms first manifest them-

selves may indeed be very different in different cases, so that in

some cases they may excite the liveliest expressions of suffering,

while in others, even in adults and sensible children, such com-

plaints can hardly be elicited even by close questioning.

The swelling of the submaxillary and cervical glands, which

receive vasa afferentia directly from the seat of disease, is never

absent at this stage, and the degree of this swelling is commen-

surate with the extent of the local affection of the mucous mem-
brane on one or both sides of the throat. We find the affected

glands enlarged, hard, sensitive to j)ressure, and at times the

contiguous connective tissue is also more or less infiltrated and

painful.

The mucous membrane of the mouth and fauces shows at this

time, in rare cases,—and then usually only in children and

youthful individuals,—a marked inflammatory reddening ; there

is usually a dark-red livid color, which is especially marked on

the tonsils, arches of the palate, posterior wall of the pharynx,

and on parts also of the soft palate. The tissues appear to be

infiltrated with fluid and softened, and the uvula, which is usu-

ally involved in the rapid extension of the process, becomes oede-

matous from infiltration, and is not infrequently swollen to twice

its natural volume ; its color at the same time is pale yellow, or

reddish, its surface glistens as if with moisture, and its whole

substance seems filled with a watery infiltration. In addition to

these changes the submucous tissue, the tonsils, and the textures

lying still deeper, take an active part in the mflammation, and a

considerable increase in size takes place in these parts.

A few hours only are now requisite for the development of

false membranes, two or three millimetres (from one-twelfth to

one-eighth of an inch) in thickness, especially on the tonsils and

soft palate. At the flrst examination there will be found either

small false membranes, a few millimetres in thickness, or only

a yellowish, sticky secretion in the furrows, or at the mouths of

the glands of the one or the other tonsil ; while scarcely ten or

twelve hours later we find the superficial parts of the mucous
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membrane permeated with a yellowish moist infiltration, which

may be so great that the parts involved stand two millimetres

above the surface of the adjacent normal mucous membrane.

At this point it is easy to convince ourselves that the continuity

of the surface remains unbroken, that an exudation upon the

membrane has not occurred. In cases where false membranes

were aheady present, we find that the grayish-white color of

these passes without any break into the yellowish color of the

infiltrated, jelly-like portions of the mucous membrane. If we

examine the patient again, ten or twelve hours later, we find

that the whole infiltration of the mucous membrane has now

assumed a grayish-white, or rather a dirty grayish color, and

that a thick false membrane, like leather, is present. If such

an infiltration extends over the swollen, (Edematous parts of

the soft palate and uvula, the surface of the mucous mem-

brane gradually loses its moist, translucent aspect ; it becomes

drier, more cloudy, assumes gradually a tougher consistence,

and an appearance like bacon, until finally, after a few hours,

these parts also are changed into the same grayish-white

false membrane, which not infrequently encloses the uvula

as with a leather covering. These thick, leather-like false

membranes may be removed, with proper care, in large strips,

or even in their entu-ety, both when they are yellowish and

show a resemblance to bacon, and in the later stages, when they

form a dirty-grayish, tenacious, elastic substance. The mucous
membrane beneath is found then to be deprived of its epithe-

lium, and colored a yellowish-red, or even a darker shade of

red ; its surface is covered with numerous capillary hemor-

rhages, and the tissue itself is filled with well-defined extravasa-

tions of blood, some of which reach the size of a barleycorn. The

surface is perfectly smooth, except where the epithelium is want-

ing ; in these places, however, there is no loss of substance nor

any trace of mortification. In such cases the formation of a

second membrane over the entu-e part cannot occur. After the

lapse of from eighteen to twenty-four hours a layer of pus forms

here and there on the mucous membrane, in the places where it

has been deprived of its epithelium ; under- this covering a slow

process of healing may take place, if the case does not end
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fatally ; more frequently a second fibrinous exudation forms

over these spots, and thus a second crop of false membranes is

produced.

Course and Termination.

As the diphtheria progresses in its course, the general and
local symptoms do not always increase proportionally. Even
while the exudation is on the increase, the fever may diminish,

the temperature of the body may stand but little above the nor-

mal, the pulse may increase from twelve to twenty beats in the

minute, the general condition and state of the strength may
improve, and still the danger of a fatal result may be in no

respect diminished. In the same way the difficulty in swallow-

ing, which in the beginning of the disease gave so much annoy-

ance, becomes less, and even so trifling as scarcely to be noticed,

while the diphtheritic membrane sj^reads slowly through the

cavities of the mouth and fauces.

In most cases, however, the fever increases, and, when the

course is rapid, this increase is in direct relation to the local dis-

ease, and when, in the following days, it seems to diminish in

intensity, unless the disease has come to a standstill, or the

process of healing has begun, a condition of collapse and of ady-

namia may follow, the fatal result of which may take j)lace in

twenty-four hours (compare septic form). The difficulty in

BwaUoAving increases also proportionately with the advancing

inflammation, swelling, and exudation, but never reaches that

extreme degree which is observed in phlegmonous angina. A
secretion of tenacious mucus, which clings to the walls of the

fauces, gives rise to wearisome and painful efforts to clear the

throat, and the tenaciousness of the secretion does not diminish

until the local inflammation has begun to subside. In other

cases the sense of heat and dryness in the mouth and fauces,

which in the beginning of the disease is so marked, gives place to

the secretion of a semifluid tenacious mucus, or even to a true

salivation, in cases where the salivary glands also become

affected. Unless the mouth is kept carefully cleansed with dis-

infecting gargles, and thoroughly syringed out, the breath of the
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patient gives out a peculiar, and in the highest degree offensive

smell ; and if the decomposition of the secretions and exudation

goes on rapidly, this odor may so increase in intensity as to

suggest sphacelous disorganization of the tissues. So long as

inflammation has not attacked the larynx, producing exudation,

the respiratory process and vocalization also remain unchanged ;

but if the disease extends to this region, the changes produced

will be the same as those caused by any catarrhal or phlegmo-

nous angina.

The swelling of the cervical and submaxillary glands, which is

apparent in the very beginning of the disease, increases in inten-

sity together with the gradual increase of all the sym^Dtoms, and

by degrees glands which are situated farther away, but whose

vasa afferentia stand in connection with the centre of uifection,

become involved and changed into knotty, painful tumors. The

stools are usually normal, or the patient is constipated. Diar-

rhoea is, on the whole, rarely observed, and is for the most part

due to some complication. The examination of the urine is im-

portant, even in the first days of the disease. As long as the

fever continues the disease is on the increase, and fluids, which

are then so much needed, can be taken but sparingly on account

of the mouth affection ; the secretion of the urine continues

diminished, and the urine is deeper in color and richer in salts.

The most essential and characteristic change, which can be

demonstrated in the composition of the urine, and not infre-

quently at an early period, shows itself in the presence of albu-

men, together with epithelial and hyaline casts. This sign is of

the greatest hnportance. The affection of the kidneys, at a time

when the diphtheritic process remains confined to a small por-

tion of the mucous membrane, points to a rapidly developing

general infection, and enables us to distinguish, in doubtful

cases, diphtheria from similar exudative forms of inflammation

(croup)
;

still, albuminuria is not a constant symptom, and in

reference to the frequency of its appearance the opinions of

authors vary greatly.

According to Ebert's experience, two out of every three cases of diphtheria, on

the average, are affected with albuminuria ; while Lewin has noticed, that in reo-ard
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to the occurrence of albumen and its amount in the urine, both of these vary

greatly in different epidemics, and also at various periods of the same epidemic.

The presence and amount of albumen afford, in most cases, no means of deter-

mining the final result of tho disease. Diphtheria may, under intense fever,

result fatally by rapid extension of the exudation into the air-passages or under

symptoms of blood-poisoning, and yet the urine may contain only a moderate

amount of albumen, or none at all. Demme found constantly, in severe cases, blood-

corpuscles and hyaline casts togetlier with albuminuria, to which were added in a

remarkably short time epithelium from the tubes of Bellini.

In a numljer of these cases dropsy and anasarca occurred. Similar observations

of extensive nephritis, in consequence of diphtheria of the throat, have also been

published by Bartels, who states that about fifty fatal cases of this nature—for the

most part associated with suppression of the urine and general dropsy—have

occurred in the practice of his colleague, Dr. Kardel, partly in Kiel and partly in the

neighboring villages. Finally, albumen appeared not infrequently in the urine in

sporadic cases, but usually only for a short time, often disappearing in a few days,

and perhaps appearing again for a short time at a later stage of the disease. In

rare cases albuminuria may develop at a time when the local changes in the throat

are in process of healing, or are nearly well. According to the observations which

I have been able to make during the last ten years, the amount of albumen excreted

with the urine of those adults in whose cases an opportunity was afforded of mak-

ing a quantitative analysis, was nearly proportional to the intensity of the disease

;

and in those severe cases which threatened the patient's life, or indeed resulted

fatally, the amount of albumen in the urine passed during twenty-four hours was

from one to three drachms, and six or eight weeks after the healing of the throat

affection albumen could still be demonstrated in the urine. Even a small quantity

of albumen in the urine will sometimes enable us to determine the degree of the

general infection, especially in cases where the local disease reaches only a medium

intensity, I have known of mild cases of that kind, accompanied by very little

fever, where the j)atient was debilitated for months bv a condition of oligoamia and

inanition, associated with continued albuminuria.

The further progress of diphtheria is as follows :

{a.) In favorable cases, those in which the disease has not

extended beyond the mucous membrane of the fauces, recovery-

takes place in a gradual manner

;

(5.) Or the disease extends slowly, by continuity of the mu-

cous membranes, to the adjoining organs, above into the cavities

of the nose, the tuba Eustachii, and even into the middle ear,

and downwards into the larynx, trachea, and bronchi

;

(c.) Or, the disease having been accompanied from the very

start by symptoms of severe infection, the patient dies, under



OEKTEL.—DIPIITIIElilA. 60o

symptoms of rapid poisoning of the system, usually on the fifth

or the seventh day, more rarely on the ninth, tenth, or eleventh
;

(fZ.) In certain cases gangrene appears in the parts attacked,

and then death nearly always ensues.

Termination in Recomry of Health.— the disease is

inclined to terminate favorably, the beginning of the healing

process shows itself commonly at the end of the first or begin-

ning of the second week, and this occurs with a simultaneous

improvement in the local and general symptoms.

The exudation of fibrinous material on the affected mucous

membrane ceases, the diflCerent false membranes become gradu-

ally more sharply bounded, and their edges stand more promi-

nently above the surface of the mucous membrane. At the

same time the swelling of the mucous membrane itself dimin-

ishes more or less, and, as a rule, the injection becomes less

and is confined to the immediate edges of the false membrane.

The membrane separates in small portions from its base, or peels

off in large patches
;
just before this occurs, however, the mem-

brane very often increases in thickness from an infiltration of pus.

The loosened membranes are thrown off by the patient' s efforts at

coughing or clearing the throat, or without any such attempts

and this is especially the case with pieces of large size, while

smaller pieces are for the most part swallowed, especially by
children. The places where the false membranes were attached

remain for some days slightly injected ; elsewhere the mucous
membrane has already resumed its normal appearance.

The subsidence of the general and subjective symptoms follows,

as a rule quickly, frequently disproportionately soon, so that the

patient hardly feels unwell ; and this may be the case while larger

or smaller false membranes in the process of being detached are

Btill to be seen on the mucous membrane of the throat. The
fever yields and almost disappears at this time, the temperature

of the body sinking to the normal, and even one or two degrees

below ; the pulse also diminishes steadily in frequency, and
shows on the second or third day the normal rate, or continues

quickened until complete restoration, or, perchance, some days
longer. The pain in the throat and the trouble in swallowino
usually improve when the inflammation and exudation begin to
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subside, and even at the end of from twenty-four to forty-eight

hours after this the patient may be quite free from these annoy-

ing symptoms. The tongue clears, the appetite improves, the

skin grows moist, the urine becomes more plentiful, and its color

lighter. The feeling of general malaise vanishes, sleep becomes

quiet and unbroken, and only muscular weakness and the signs

of exhaustion, more or less marked, are comparatively slow to

yield.

In this way, then, does the healing process become complete

and lasting
;
or, on the other hand, the patient may, after a few

days, experience a relapse, which again usually gives place to

improvement ; or finally, after an apparent recovery, sooner or

later, the signs of secondary affections and diphtheritic paralysis

set in.

To state the various pathological changes in the course of the

disease is a difficult task. The period of exfoliation of the mem-
branes is dependent partly on the extension of the infection,

the character of the epidemic, the reactionary power of the

affected organism, and the treatment adopted. This exfoliation

may begin on the fourth day, and even earlier, or not until the

sixth or eighth day, or even the eleventh or twelfth day of the

sickness, and may be finished in from two to four or more days
;

when relapses take place, weeks may pass before the mucous

membrane of the throat is quite free from diphtheritic de-

posits. The entire duration of the disease can scarcely be reck-

oned at less than ten days ; in most cases it extends to over

two or three weeks.

Diphtheria of the Nose.

During the first days, or later on in the disease, the diphthe-

ritic process may advance from the throat upwards into the naso-

pharyngeal space, may proceed from the uvula and from the bor-

ders of the palatine arches, passing from the anterior to the

posterior surfaces. More rarely, extensive exudations start from

the posterior wall of the pharynx and spread continuously

upwards towards the base of the skull and the superior wall of

the naso-pharyngeal space, from which point they pass onwards
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toward the vault of the posterior nares, and the superior

attachment of the septum.

At first the patients complain of a sense of pressure and a

stopping up of the nasal passages which interferes with their

breathing, and they endeavor to rid themselves of the annoying

sensation by making various efforts to blow through the nose,

by which means they succeed in expelling muco-purulent masses

of greater or less size. The symptoms are rapidly followed by

the additional ones of an acute catarrh. An abundant discharge

comes on, which at times is of a muco-purulent character, at

times thin, watery, and discolored. Later, though often but a

short time after, when rapid decomposition of the accumulated

deposit has taken place, the discharge is converted into a foul-

smelling product, of brownish color and mixed with blood. The

skin about the nostrils, as well as on the upper lip, is reddened

and excoriated by the flow of the acrid secretion. Such exco-

riated surfaces are generally soon transformed into ulcers, the

surface of which is covered with a grayish white diphtheritic

coating.

Epistaxis occurs repeatedly in the very beginning, but more

frequently in a more advanced stage of the nasal affection ; it

may take on a threatening character when signs of septicaemia

have already manifested themselves and large ulcerations have

formed in the nose. Under certain conditions the hemorrhage

may directly occasion death. If the diphtheritic process extends

to the lower nasal fossa, and the nasal portion of the lachrymal

duct, the latter may become impassable and epiphora may ensue,

caused by the swelling of the mucous membrane, or by the

obstructing false membranes
;
through this duct also the pro-

cess may reach the submucous tissue of the eye, and give rise to

conjunctival diphtheria of tlie lower lid. When the disease

attacks the mouths of the Eustachian tubes, the patient com-

plains of a ringing, buzzing, or roaring noise in the ears, and
piercing pain there, which is much increased by swallowing,

—

in other words, of symptoms similar to those of simple inflam-

mation of the middle ear. In testing the acuteness of hearing,

a marked loss will be demonstrated. If the disease passes

through the Eustachian tube into the middle ear, and reaches
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the inner surface of the tympanum,—which latter, with the ossi-

cles, will be covered with false membrane,—in the most favorable

cases, after the membrane has been thrown off, the drum-head
will be perforated and a puriform fluid will flow from the exter-

nal ear.

Although these symptoms develop rapidly, the diagnosis of a commencing diph-

theria of the nose is not difficult, and it is scarcely possible in the first two days to

confound it with simple catarrhal rhinitis, which sometimes accompanies diphtheria.

The conditions are quite different when the process attacks the mucous membrane

of the nose first, and either remains confined to it, or from thence gradually invades

the parts lower do^vu. Besides the increase in the local and general symptoms, which

belong to simple acute catarrh, such as fever, great swelling and tumefaction of the

nasal mucous membrane, there are usually no symptoms present which enable us to

recognize the disease at its inception. It is only when the infection appears in the

anterior parts of the nasal cavities, near the nostrils, on the septum and the anterior

surfaces of the turbinated bones, and false membranes develop there, that a diagnosis

can be positively made by inspection.

On the other hand, when the process affects the upper and more deeply situated

portions of the nasal cavities, the diseased parts cannot be seen by an ordinary

examination, but require the aid of a rhinoscopic mirror in the pharynx ; favor-

ing circumstances may then permit a definite opinion to be formed. When this

examination, especially in children, is impracticable, our surest means for determin-

ing the true nature of the affection lies in a careful observation of the coui-se of the

disease, and an examination of the matter expelled from the nose, in which fibrin-

ous coagula and fungi in great abundance are easily demonstrated. In certain

cases the development of diphtheritic layers upon fissures (Wertheimber) and exco-

riations, or other abraded parts near the nose, leads to the recognition of the

disease.

In the severest cases a moderate reddening of the nose is

observed externally, or an oedematous swelling, with a remark-

able pallor, and peculiar glistening appearance of the skin.

Swelling of the cervical glands, and those situated more deeply,

is not present so long as the disease has not attacked the parts

from which their vasa afferentia take their rise. The course of the

disease is in most cases comparatively brief, terminating in a few

days. When the process, without having attained a considerable

extent, is disposed to heal, the false membranes gradually loosen

;

the unpleasant odor from the nose, and the discharge, mixed

with ichorous fluid, disappear ; an excretion of a more muco-

purulent character sets in, and may last for several days ; and
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finally complete recovery takes place. When, however, as is

almost always the case, the affection, independently of disease

of the larynx and throat, leads to a fatal termination, the local

signs grow rapidly worse. The exudations, loosened to a great

extent, decompose, and are transfonned into a thick, stinking,

ichorous fluid, which erodes the underlying mucous membrane,

and may lead to ulceration of the same, and even to disease and

destruction of cartilages and bones (Nassiloff). A condition of

adynamia and collapse develops rapidly, and the patient dies

under signs of septicaemia and general poisoning.

DIPHTHERIA OF THE LARYKX.

The possbiility of an extension of the diphtheria from the

throat into the larynx and air-passages below is to be feared

in all forms of the disease.

The more extensively the mucous membrane of the pharynx is covered with false

membranes, and the lower down they extend into the pharyngeal space, the greater

is the danger that the inflammation, in consequence of the continuity of the

mucous membrane, will reach the larynx and there make its appearance. But in

other cases also, in which exudations a few centimetres in diameter appear on

the tonsils and in the fauces, while larger and nearly normal portions of the

mucous membrane are unaffected, dii)htheria of the larynx may still occur, and

at an early period. This, like the exudations developing here and there on tha

tonsils and mucous membrane of the fauces, is either induced in the very begin-

ning by multiple infection or localization, or it follows possibly—the parts being

predisposed to the disease—by secondary infection, through inspiration of the poi-

son contained in the cavity of the mouth, Avhile the deeper-lying portions of the

pharynx may be jjassed over.

There are cases on record in which diphtheria localized itself first in the mouth,

on the lips, and from these points, skipping the fauces entirely, at once attacked the

larynx. Finally, there are rarer ones, in which the dii)htheria involved the larynx

first, and the mucous membrane of the fauces secondarily, while it also extended

downward into the trachea and bronchi.

The advance of diphtheria from the pharynx into the larynx

occurs almost always in the first few days of the disease, usually

between the third and sixth day, not infrequently, however, on
tlie eighth or tenth day. In a few protracted cases I have
observed an infection of the larynx, even on the thirteenth and
fourteenth days. The younger the patient, the greater is the
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danger that even the lighter forms of the disease may involve the

larynx, while the more extensive inflammations take this danger-

ous course almost invariably. In adults, too, those severe forma

of infection, which are accompanied by high fever and rapid exu-

dation of thick, leather-like masses on the dark-red, livid, mucous
membrane, extend in a short time to the epiglottis and the inte-

rior of the larynx. The degree of physical strength and the

individual constitution of the patient exert an influence, not to be

underrated, upon the intensity and extent which diphtheria in

its course attains. The weaker the body has become through

previous diseases and other debilitating influences, the more dan-

gerous, as a rule, is the process. Age seems to ofi'er the same
conditions, and the majority of cases of diphtheria in adults, in

which I observed extension of the disease into the larjnix within

the first four days, were men between sixty and sevent}' years

old. Sex seems to have no influence in superinducing the laryn-

geal affection.

If diphtheria has, in the manner described, invaded the lar-

ynx, the symptoms which now complicate the previous ones dif-

fer very remarkably, according to the age of the patient ; this

difli'erence has led some to describe—without regard to the ana-

tomical changes—two very different forms of inflammation,

which may be produced by diphtheria spreading from the fauces

into the larnyx. "In children," it was said, "the croupous

inflammation was apt to occur, while in adults it was chiefly

the diphtheritic." The cause of the difference in the symptoms

lies simply in the difference in the capacity of the larynx and

air-passages of children and adults. In children the alarming

symptoms of marked mechanical obstruction—causing a dj'^sp-

noea, which may in certain cases increase even to asphyxia

—

obscure all the other sj^mptoms ; while in adults, in whom these

conditions do not so easily establish themselves—by reason of

great space in the parts mentioned,—the symptoms of infectious

disease continue to develop without any remarkable modiflcation.

Since the symptoms occurring under these chcumstances, and

the course and termination of the same are so different, it will

be necessary to describe separately the processes and symptoms,

as they appear in children and adults.
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{a.) In Children.

To deteniiine whether a diphtheritic process has in reality

commenced in the larynx, may, in certain cases, be a difficult

matter, perhaps impossible at first, if a decision is to be based on

the symptoms alone. A simple inflammation, such as is likely

to occur in the course of diphtheria, just before the formation of

false membranes, may, when it appears in the larynx, cause

symptoms like the diphtheritic process itself,—le., a hoarse,

metallic ring of the voice, dry cough, labored and sibilant inspi-

ration, spasm, suffocation, asphyxia, and even death,—and yet

not be followed b}^ fibrinous exudation.

When a laryngoscopic examination can be made in the case of

children sick with laryngeal diphtheria, all the parts of the

larynx will be found intensely reddened and swollen, the epi-

glottis thickened to twice its natural size, and the yellow color

of the cartilage, which normally shows through its covering, no

longer distinguishable ; the aryteno-epiglottidean folds, the false

and true cords, are greatly swollen, and are covered more or less

with a grayish-white exudation, or the interior of the larynx

itself is lined as with a white, leather-like covering, and the glot-

tis is narrowed. Tenacious exudation and purulent mucus,

which push up from the deeper parts of the au'-passages, often

adhere between the vocal cords, and are driven up and down in

the narrow cleft by the forced respiration.

Accompanying these local changes in the larynx of a child,

there are also signs which, by their intensity and by the danger

with which they threaten respiration, excite alarm and vigilance

in the most indifferent beholder. If in the beginning of the dis-

ease, while the diphtheritic process was extending slowly over

the mucous membrane of the fauces, there was only moderate

fever and a mild general disturbance, yet, with the commence-

ment of inflammation and exudation in the larynx, the fever will

rise rapidly to a higher and higher degree. All the symptoms
indicate an affection of the larynx mainly inflammatory in char-

acter ; the parts adjoining the larynx and external to it become
turgid and somewhat painful ; the cervical and submaxillary
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glands, perhaps at first only moderatc4y enlarged, become liard

to the feel, painful and swollen, and often form large nodules,

which are sensitive to pressure and may even be exquisitely ten-

der ; the resj)iration is quickened and embarrassed ; the insjoira-

tion is prolonged and labored, and accompanied by a whistling,

hissing sound
;
cough comes on, occasions great sulfering, and

has also a peculiar barking, flat sound, without resonance, which,

on account of its peculiar character, has been called the " croupy

cough." The hoarseness and roughness of voice also increase

correspondingly, and often at an early stage pass into com-

plete aphonia, while the act of speaking itself causes no pain.

All the symptoms, which are exceptionably prominent in laryn-

geal croup, develop in a short space of time, and press rapidly

on to the close. Now since the important signs of the disease are

similar to those of laryngeal croup, the symptomatology of the

two affections may be given in one description. The same phy-

sical changes as are characteristic of a sunple inflammation with

fibrinous exudation upon the inner surface of the larynx, trachea,

and bronchi, cause the same functional derangements of the

lungs and respiratory muscles (diaphragm and others) in both

diseases (compare croup). Only in rare cases do these distur-

bances in the respirator}^ apparatus fail to reach the degree above

stated, and the peculiar signs of the infectious disease—the symp-

toms of blood-poisoning—become more and more prominent, and

under them the patient finally succumbs.

COURSE AND TERMINATION.

Diphtheria of the larynx and lower air-passages in children

usually runs its course in a few days : in from two to eight

days, or more rarely as late as the tenth or twelfth day, either a

fatal termination or convalescence may take place. In those

cases which are said to have run their course in from twenty-

four to thirty-six hours, and were regarded as diphtheritic from

the very outset, the probability is that the signs as above de-

scribed were overlooked.

Death is the common result, if the disease extends to the

lower air-passages. It occurs either during a long-continued
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paroxTsm from spasm of the glottis, or from meclianical ob-

struction of the larynx, trachea, or bronchi, through secretion

and false membrane, or fi-om insufficient decarbonization of the

blood, due to its unequal distribution. On the other hand, this

inequality in the distribution of the blood is due to the fact that

emphysema and ansemia have established themselves in the parts

open to the circulation of ak, while in the collapsed parts, to

which the air does not have access, there is hypersemia. Finally,

the fatal result may be brought on by concurrent pneumonia, or

oedema of the lungs, more rarely of the glottis, or by a combina-

tion of the causes mentioned. In many cases death results from

some affection of the nervous system,—either under general con-

vulsions, through changes in the nutrition of certain parts of

the brain consequent on the supply of too little arterialized

blood (Kussmaul) ; or under a condition of adynamia and torpor,'

which gradually develop while the disturbances in the respiration

become less conspicuous.

When recovery begins there is a decrease both in the fever

and in the severity of the laryngeal symptoms, not infrequently

with an alarming increase in the secretion of urine, severe sweat-

ing and epistaxis, while the fibrinous masses in the larynx are

thrown off in cylindrical or irregular forms,—the children either

expectorating, or swallowing them. That false membranes may
liquefy and be absorbed, at the seat of attachment in the larynx

and trachea, may be positively denied. Since fresh exudations

may form, after false membranes have been repeatedly thrown

off, recovery cannot be positively announced ; in fact, the ter-

mination is almost always fatal when such new formations take

place. Hoarseness, continuing a longer or shorter time after

recovery from the disease, is to be ascribed to a flaccid condi-

tion of the vocal cords and atony of the laryngeal muscles.

(5.) In Adults.

In adults we rarely have the opportunity of observing the quickly increasing

symptoms of dyspnoea and spasm of the glottis, wliich are the constant signs of this

disease in children. We find them only in youthful patients, and in those individ-

uals of advanced age, especially wom.en, in whom the calibre of the glottis is so
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small, that the iuflammatory swelling of the mucous membrane and the formation

of false membranes nih\ give rise to stenosis. In the same way attacks of asjihyxia

and cramp are observed in aged persons, when the nervous system is inclined to

reflex symptoms and irritative conditions ; in such persons the clinging of the secre-

tion to the mucous membrane and the presence of false membranes occasion suffi-

cient iiTitation to bring on spasm of the glottis.

When the dipTitlieria extends to the larynx in adults, the

symptoms, which are of constant occnrrence, are those of func-

tional disturbance induced by inflammation and exudation

:

changes in the voice (roughness and hoarseness), dry cough

without resonance,—which in many instances is first discovered

by intentional attempts at coughing, since spontaneous cough

from tickling or irritative sensations may be lacking,—and,

finally, audible respiration, with rough, whistling inspiration,

which has its cause principally in the physiological action of

the glottis. During each inspiration the vocal cords project

more or less into the glottis, and again recede during expiration,

so that under certain conditions the false membranes on the

vocal cords may induce a temporary stenosis of the glottis as

the cords approach each other in inspiration.

On laryngoscopic examination, those portions of the mucous
membrane which are free from false membrane appear briglit

red, or dark red, bluish, swollen, and not infrequently consid-

erably thickened. In many of the cases which I had tlie oppor-

tunity of examining, the anterior surface of the epiglottis was

still free from false membrane, its mucous membrane uniformly

reddened, livid, swollen, and the whole organ twice as thick as

normal ; on account of the uniformly extensive swelling, nothing

was to be seen of the plexus of veins, which in this region is

normally more or less markedly developed. The posterior sur-

face was generally found to be covered with a thick, white, dirty-

grayish or grayish-red membrane, which extended over the

greater part of the ary-epiglottic folds, and the true and false

cords, like a thick leather covering ; in a few cases, the inter-

vening space between these cords, le., the entrance to the

sinuses of Morgagni, was completely obliterated, and a single

fold of false membrane, with a surface extending from above and

outwards, downwards and inwards, shut in both the duplica-
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tures of tlie mucous membrane. In such cases the mobility of

the vocal cords was greatly diminished, the speech partly

aphonic, and the respiration rough and whistling
;
stenosis of

the glottis did not occur in these patients,—men between forty-

five and fifty years of age,—but death was due to toxicffiniia.

I found the mucous membrane over the posterior surface of the

arytenoid cartilages in most cases still free from false mem-

brane, even when the exudation had already spread to the sinus

pyriformis, and the external surface of the ary-epigiottic folds

was already covered with patches of false membrane. When
the vocal cords were more mobile than usual, and the tracheal

region could be seen, which rarely happened, the mucous mem-

brane was seen to be covered with false membrane. When the

false cords or small portions of them showed pseudo-mem-

branous patches, the true cords were for the most part reddened

and swollen, but still free from fibrinous exudations, while the

formation of false membrane, when it had once occurred on the

true cords, usually extended so rapidly into the trachea that

the latter was always covered at the same time with the exuda-

tion. The reason for this lies possibly in the fact that the ven-

tricle of Morgagni lying between, forms a cavity between the

false and true cords, and so acts as a barrier to the extension of

the disease in that dhection.

In adults, the usual course of diphtheria in bad cases, when
it involves the larynx, leads to a fatal result by general blood-

poisoning. The symptomatology and course of these cases,

which belong to the so-called septic form, are described farther

on, under this title.

The disease may either pass into the septica2mic form, or it may end fatally in

adults (as the olwervations of Lowenhardt show) in a peculiar manner, i.e., an

extensive separation of the membrane may produce a mechanical closure of the

glottis, and death be brought on by suffocation.

Finally, there are cases also in which, during the septicfemlc process, without

an extension of the diphtheritic process to the larynx, collateral oedema may develop

in the sulimucous tissue at the entrance of the larynx, and give rise to symptoms

of laryngeal stenosis : aphonia, hoarseness, croui^ous cough, sti'idulous inspiration,

fear of suffocation, swelling of the neck, and red or even cyanotic color of the

face. This stenosis of the glottis appears to arise especially in those cases of diph-

theria of the throat, in which, coincident with deeply penetrating infiltration, or
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necrosis of the tissues, tumefaction of the cervical glands, and of the periglandulai

connective tissue, quickly reaches an extreme degree (Wertheimber).

III. Septic Form.

In diplitheria there is great danger that the products of an

extensive disorganization of the tissues may pass into the circu-

lation, and tliat a poisonous action, similar to that caused by

products of putrefaction in general, may manifest itself (Bill-

roth). It is only in rare cases that the toxic symptoms appear

prominently on the first or second day, leading in a short time

to the fatal result ; as a rule, however, they develop gradually,

after the disease has already existed for some time.

Shortly after the exudation has appeared in greater or less

amount, or perhaps not until after the false membrane has been

present for some time, without having increased appreciably in

size, it is noticed that the breath from the mouth of the patient

becomes more and more foul-smelling and fetid ; the false mem-
branes assume a dirty-gray, brownish appearance, lose their

properties of resistance and toughness, become soft, brittle, and

break down at many pomts into a grayish-brown, semi-solid,

greasy layer, which shows the greatest virulence when inocu-

lated upon animals. The fluids from the mouth, combined

with the ichorous products from the decomposing and lique-

fj^ing membranes, assume the character of a stinking, corroding

ichor, which in flowing from the mouth causes reddening and

excoriation at the corners, and small fissures or denuded parts

are quickly changed into extensive ulcers covered with a dirty

-

grayish coating. In spite of these extraordinary processes, on

removing the decomposing covering, the surface of the sub-

epithelial tissue is found smooth and intact, or here and there

we find a loss of substance, which represents either a shallow

ulcer, with uneven base, prone to hemorrhage, or a deeper ulcer,

with irregular edges, the surface of which, for a long time,

remains covered with a dii'ty-gray, semi-solid layer, and sloughy

remnants of tissue. Depressions and furrows, which existed in

the tonsils before the attack, and during the early stages were

filled up with exudative products, must not be confounded
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with the ulcerations above described. It is only in the rarest

cases that an extensive destruction of tissue, such as gangrene,

occurs (see below). The thick, grayish-brown, disorganizing false

membranes, which cover the posterior walls of the mouth and of

the pharyngeal space, and appear at various points as thick, fri-

able shreds, three or four miUimetres in thickness, or as shaggy,

pultaceous masses, may on superficial examination give the

impression of gangrenous destruction of the fauces, while both

the mucous and submucous tissues are found to be intact on re-

moval of the putrefying masses of exudation, and the process

goes on to heaUng without loss of substance or cicatricial

formation.

As may be inferred from the color of the false membranes,

numberless capillary hemorrhages occur at this stage on the sur-

face of the mucous membrane ; the blood, in part, infiltrates the

false membranes, which, during the rapidly progressing decom-

position, soon assume a brownish or blackish color ; and in

part—especially where the hemorrhages are copious—is poured

out between the surface of the mucous membrane and the false

membranes, and to a certain extent separates them. The mucous

membrane itself, when laid bare by careful removal of the false

membranes, is found to be covered with ecchj^moses which vary

in size from that of a pin' s head to that of a lentU, and the num-
ber of which stands in exact relation to the intensity of the ]pro-

cess ; at one time, therefore, we find only a few points of extravasa-

tion, while at another the whole surface is strew^ed with larger

and smaller capillary hemorrhages, lying near or running into one

another. Ecchymoses are also to be seen on those portions of the

mucous membrane of the mouth and fauces which have not

been affected with the exudative process.

As a result of these changes in the mucous membrane of the

fauces, the lymphatic vessels and glands become inflamed, the

latter forming on one or both sides of the neck, a broad, flat-

tened, nodular swelling, sometimes hard and tough on palpation,

sometimes soft and doughy.

The periglandular and subcutaneous connective tissue may
also swell to a certain degree, so that the neck and face pass into

one another without apparent boundary lines, while the tense
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skin appears smooth and shining and the swollen parts feel at

times doughy and at times as hard as a board.

Course, Duration, and Termination.

The septic symptoms, when once they have appeared, last as

a rule but a short time.

In severe early infection, especially where the ei)idemic is

of a malignant type, the earliest symptoms afford clear signs

of blood-poisoning, and, by the time the first false membrane
has formed, the whole organism is profoundly affected

;
death,

in these cases, frequently foUows within forty-eight hours

;

as a rule, however, it occurs on the third or fourth day. In

other cases, when the development of the diphtheritic process is

slower, and the blood-poisoning from the diseased mucous mem-
brane takes place in a gradual manner, the disease is prolonged,

and ends fatally between the tenth and fourteenth days ; the first

signs of toxic action on the blood having appeared four or five

days previously. The disease rarelj^ lasts longer than two weeks,

the throat affection being at the start apparently unimportant,

and making but slow progress, as in scrofulous, ana3mic, debi-

litated, and cachectic persons. The fatal result follows in con-

sequence of blood-poisoning, exhaustion, and inanition, without

the development of any more marked indications of general

intoxication.

Like the course and duration of the septic symptoms, so the

final symptoms and the causes inducing the fatal result are

varied. When the course is rapid the symptoms already

described become violent. The phases follow each other in

quick succession : the false membranes form on the livid, oede-

matous mucous membrane, and soon undergo ichorous disor-

ganization ; the discharges from the mouth and nose become

stinking and corroding : the cervical and submaxillar}^ glands

become enormously swollen, and there is a3dema of the sur-

rounding connective tissue. The face of the patient becomes

bloated, pale, wax-like; his pulse small, weak, irregular, and

remarkably slow; the temperature is slightly raised, or may
fall below the normal ; his strength is gone, but consciousness
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remains uncloiuled even in the last hours (delirium being only

exceptional), and death ensues from oedema of the lungs or some

affection of the heart.

When the disease takes a less violent course, and exudation

and disorganization follow less rapidly, the symptoms of septi-

ca3mia develop slowly, but progressively. The patients make no

special complaint, they lie quietly on the bed ;
the face becomes

pale and sodden ; the exhaustion and loss of strength increase
;

the appetite fails, or the patient vomits the food taken ;
at the

same time the temperature falls below the normal to between 96°

and 97° F., and a cold sticky sweat covers the forehead and

extremities. The pulse, scarcely reaching forty or fifty beats in

the minute, is irregular and intermittent, and death follows sud-

denly, as a rule, during some slight motion of the patient, after

some excitement of short duration, or during a »tate of unusual

quiet. But even when the disease does not produce such

marked constitutional disturbance, or even after a slight degree

of improvement in the local and general symptoms has mani-

fested itself, the patient may be seized with fainting and vomit-

mg, after some quick movement on sitting up, or without any

aj^i^arent cause, and in this state die, or when recovery from this

ensues, he succumbs to a following attack. Such attacks of

fatal syncope may occur even in advanced convalescence or

result from an apparently trifling affection (Mosler), and this is

especially likely to happen when, in spite of apparent con-

valescence, the pulse continues remarkably slow, small, weak,

and irregular.

Termination in Recodery.—The cases are very rare in which
diphtheria is followed by recovery, when once the symptoms of

se]3tic intoxication have appeared.

The first signs that the crisis of the disease has been passed,

and the reactionary powers of the system have gained the mas-
tery, are the cessation of the flow of fluids from the nose, gradual

clearing of the fauces, diminution in the glandular swelling,

while at the same time the signs of septicemia become less

and less marked, and prostration gives way to a condition of

general improvement. The diminished temperature of the body
rises again, soon reaches 98° F. and attains in some cases even
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100° or 101° F., but falls again during the next few days to the

normal degree. The pulse, on the other hand, remains small,

weak, at times even irregular or intermittent, and often reaches

from 116 to 120 beats in the minute. The expression of the

patient also improves, the eye becomes brighter, the sallow, pale

color of the face passes off, the cheeks gradually assume their

healthy, reddish tint, the appetite returns, and the condition

of general apathy in which the patient lay gives way to a more
hopeful frame of mind.

Convalescence introduced with these signs is usually ex-

tremely slow, and is prolonged, even under the most favorable

circumstances, through many weeks. Still the disease, when
once it has attained the height above indicated, reaches, in rare

cases only, such a happy conclusion. Usually secondary symp-
toms appear, and these may in turn last for weeks and even

months, and under unfavorable circumstances may finally occa-

sion the death of the patient.

lY. Gangrenous Form.

If diphtheria of the fauces and other air-passages passes

into gangrene, the local and general signs of the process are

alone prominent. (Compare gangrene of the mouth and fauces.)

When the unmistakable signs of gangrenous disorganization

appear on the mucous membrane, the inflammatory and febrile

signs commonly give place very quickly to those of general

depression and collapse. The features of the face lose their

character, the pulse grows frequent and small, the skin cool.

Often there are marked chills, metastatic inflammations of inter-

nal organs through septicaemia or embolus, erysipelas of the

skin, nervous symptoms, meteorism, and involuntary stools,

death finally closing the scene.

Only rarely does the process go on to separation of necrosed

portions like the uvula, arches of the palate, etc., with corre-

sponding deformities after the healing process is completed.

SECONDARY AFFECTIONS, PARALYSES.

After every diphtheritic affection, under whatever form it
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may appear, partial or complete muscular paralyses may occur,

and indeed not only in the muscles of the pharynx and larynx,

the mucous membranes of which were covered with a diphtheri-

tic coat, but also in all the other portions of the muscular sys-

tem. Then again, on the other hand, the velum and pharynx

may be attacked by secondary paralysis in cases in which these

organs were not primarily affected, as for instance where the

infection has taken place in other parts of the body through

wounds made by blisters or incisions.

Since the paralysis is developed only gradually and slowly,

its more characteristic sjmiptoms are seldom discovered immedi-

ately after the termination of the local affection, but as a rule

appear first during the second or third week after the complete

healing of the lesions of the mouth or nose
;
according to Roger,

secondary paralyses may present themselves even from the thir-

tieth to the fortieth day after this date. The first recognizable

symptoms are furthermore concealed by the fact that a muscle

is seldom suddenly paralyzed; it is only gradually that more
and more of its fasciculi become incapacitated, so that the

muscle remains for some time longer partly under the control

of the will. After the paralysis has begun it may either con-

fine itself to a limited region or implicate more extended por-

tions, and can even in exceptional cases spread to all the mus-
cles.

The course ordinarily taken by this process is characteristic.

Paralysis of the soft palate and pharynx is first noticed
; this is

followed either immediately or after a short interval by dis-

turbances of vision, while paralyses of the lower and upper,
extremities occur later. Exceptionally, the fauces have been
found entirely unaffected after the paralytic symptoms had
already appeared in other muscles. More rarely, paralysis

has been observed in the muscles of the larynx, trunk, rec-

tum, bladder, diaphragm, and, finally, of the face. In all these

muscles the slowly developing disturbance can limit itself more
or less promptly and produce an incomplete paralysis, or the

paresis may go on to complete paralysis, accompanied by in-

creased or diminished reflex excitability and electro-muscular

contractility.
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Parahjsis of the Mmdes of the Soft Palate and of tlie

Pharynx generally.

Ill this, tlie most common paralysis, the soft paiate and

the nvnla hang loosely down and cannot be raised to give the

open sound of the vowel a as in health. When the paralysis

is of one side only, the nvula is drawn toward the healthy side,

and when efforts are made to speak, it is drawn still further to

this side and upwards. In such a case functional disturbance

appears also in difficulty of articulation, deglutition, and in part

also of expectoration.

Speech is nasal, thin, like that of individuals with defective

palates, and is rendered completely unintelligible when there is

any noise in the vicinity and the patient is tired. The patients

are not able to pronounce the single letters distinctly, the sounds

run into one another, and the palatals are particularly indis-

tinct, because the necessary approximation of the soft palate

and the root of the tongue is no longer possible on account of

the arrested action of the tensor and palato-glossal muscles.

In many cases difficulty of deglutition first calls attention to

the beginning or already existing palatal paralysis. In the

attempt to swallow, the patient notices that this function is not

so easily performed as formerly, that he must swallow carefully

and with greater effort, and that he very often swallows awry.

When taking liquid food or while drinking, especially when

the head is bent slightly forward, either a portion of the liquid

.runs out of the nostrils or it is all regurgitated, or, if some of it

has fallen into the larynx, it is forcibly ejected, partly through

the nose, with violent coughing. The patient can, as a rule,

swallow solid food more easily ; but still it happens often enough

that only a part gets into the oesophagus, the rest going into

the naso-pharyngeal cavity, thence into the nose, from which it

is removed by blowing.

As a further consequence of palatal paralysis, difficulty of

expectoration is finally to be noticed. In such cases the mucus

collects generally in larger quantities, and cannot be so easily

thrown out, because the muscles which act as constrictors of the
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pharynx are paralyzed, and consequently tlie compression of tlie

expired air, wliicli is necessary to expectoration, is lacking. If

under such circumstances the malady be complicated with a

bronchitis or pneumonia, the intercurrent processes generally

take an unfavorable course, and may even cause a fatal result.

Disturhance of Vision.

Certain disturbances of vision belong likewise among the

most frequently occurring partial consequences of diphtheria,

and present themselves either shortly after, or, in rare cases, at

the same time with, the appearance of the palatal j)aralysis.

Generall}^ the patients first complain that they can no longer

read fine print, that when the effort is made they have flashes of

light before their eyes and see indistinctly, and their eyes at

once feel fatigued. Double vision with squinting often occurs

;

also vertigo, which is due to defective muscular sensibility.

According to the researches of Donders, these symptoms are

caused by a commencing paresis of accommodation, almost

always in both eyes, due to paralysis of the internal muscles of

the eye, which are su^Dplied by the short root of the ciliary gan-

glion, whilst in other cases the oculo-motor and the abducens are

also included in the compass of the paresis.

Paralysis of the Extremities.

After disturbances in the organs already enumerated, para-

lytic symptoms appear most frequently in the extremities, and
since these muscles are more important and accessible to investi-

gation, the progressive character of the paralysis can be demon-
strated. The lower extremities are most often the seat of the

paralysis, but it may begin in these and then pass to the upper
members.

:

In the first case the affection begins with a sensation of cold
and numbness (a furry sensation), or with sharp pains in the
feet, soon followed by trembling of the extremities and paretic
weakness, and the patient feels feeble, awkward, and uncertain
in his gait. If this incomplete paresis goes on to complete para-



024 SECOJfDAEY AFFECTION'S.—PARALYSES.

plegia, tlie patient becomes unable to hold himself upright upon
his feet, or to move them voluntarily.

In the second case the patient first notices a sensation of

numbness and formication running up from the fingers ; his

arms become powerless, his hands awkward and incapable of

co-ordinated movements, so that he is no longer able to dress and

undress himself, or to hold large objects, until finally the para-

lysis becomes complete, and the attitude of the arms is deter-

mined by their own w^eight.

The muscles themselves of the paralyzed extremities are flac-

cid and without tone. Electro-muscular sensibility and contrac-

tility are greatly diminished or entirely abolished. Not rarely

do the muscles atrophy in a short time, and in such cases I have

produced, both with the induced and with the constant current,

partial contractions, which, however, were too feeble to cause

the corresponding movement of the limb. With this diminished

motility there is also a reduction of tactile sense, especially at

the ends of the extremities, the plantar surface of the foot, and

the fingers, and also of electro-cutaneous sensibility, whilst the

appreciation of heat in the majority of cases is increased.

Paralysis of tlie Muscles of tlie Larynx.

Paralytic symptoms seldom show themselves in the muscular

apparatus of the larynx alone, or in immediate connection with

pharyngeal paralysis, but in the majority of cases the larynx is

attacked only when the paralysis is more general. The paralysis

may be partial, involving only single muscles, or general, when

all the muscles of the larynx are disabled.

In the first case laryngoscopical examination shows that only

one vocal cord has lost its mobility, and is fixed in the position

which results from the disability of the paralyzed muscle and

the antagonistic and joint action of the others (compare Para-

lysis of Laryngeal Muscles). When all the muscles are para-

Ij^zed, both vocal cords appear motionless during attempts at

intonation and respiration, and take a position whicli lies in

the line of motion letioeen the positions ofplionation and respi-

ration, and which therefore is nemr seen fixed during life. It
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corresponds to the point of eqvAlibrium wlucli results from the

suspended antagonism of the muscles in consequence of the

general paralysis, and corresponds to the position of the meal

cords in the cadamr. The glottis is opened to the extent of

four or five mm. and perhaps even wider, and the vocal cords

are completely motionless when the paralysis is complete
;
only

in cases where a moderately strong respiration is still possible

are they drawn inwards and downwards by the current of air

during inspiration, and forced outwards and upwards by the

expii-ed air. Should the paralysis of some of the muscles not be

complete, the position of the vocal cords and the amount of

their mobility will depend upon the action of these muscles.

The speech of the patient is partly without resonance, hoarse,

sometimes rough, guttural, or completely aphonic
;
cough and

expiration are more difficult, while respiration is impeded only by

paralysis of both the posterior crico-arytenoid muscles, and not so

much by general paralysis
;
dyspnoea is induced only by increased

need of breath, walking, or other active movements.

Besides these disturbances in the motor system, partial or

complete anaesthesia of the laryngeal mucous membrane may be

caused by paralysis of the superior laryngeal nerve, so that rehex

symptoms, cough, or closure of the glottis are no longer produced

by contact with the sound (v. Ziemssen).

This diminished or abolished ability to react makes it possible

for bits of food to make their way entirely unnoticed into the

larynx of the patient, and cause his death, with symptoms of

extreme dyspnoea (Peter, Coulon, and others).

The Muscles of the NecTc and Trunlc, with the Diaphragm,

are generally the last to be attacked by the constantly progress-

ing paralysis, and complete the picture of diphtheritic ataxia.

Patients suffering with paralysis of the muscles of the neck and
nape are with difficulty able to balance their head upon the verte-

bral column, and when it falls forward or backward, they are not

able to lift it up again without help. If the muscles of the trunk

are considerably affected, it becomes impossible for the patient to

i-aise himself from the horizontal position, or to turn himself in
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bed from one side to tlie other ; when placed in a sitting posture

he sinks together. Since the expansion of the chest during inspi-

ration is steadily rendered more incomjDlete by the paresis of the

muscles of the thorax and abdomen, symptoms of disturbance of.

respiration shortly aj^pear,—slow superficial breathing and occa-

sional asthmatic accidents becoming constantly more prominent,

until finally, with paralysis of the diaphragm, excessive short-

ness of breath, cyanosis and asphyxia are developed, and death

is caused by oedema of the lungs. Should the paresis of the

muscles of respiration remain incomplete, and the diaj)hragm

retain some power to act, even the most serious accidents of this

kind may pass over and the patients recover.

Paralysis of tlie Sphincters of the Bladder and Rectum

is observed in some cases simultaneously with, or shortly after

the appearance of paralysis of the lower extremities. Ordinarily

it appears first during the development of general paralysis.

In other cases the paralysis aifects especially

Tlie Sexual Organs,

and men, previously healthy, lose all power of erection, and all

sexual desire. This anaphrodisia may last several months, and

Trousseau has observed it in all individuals affected with general

paralysis.

Duration and Termination.

Tlie ordinary termination of diphtheritic paralysis is in cure,

The muscles which were first paralyzed are also the first to recovei

theu' contractility, and the duration of the paralytic sj^mptoms

depends upon the degree and extent to which they attain.

As a rule the last paralytic symptoms do not disappear before

six or eight weeks, in severe cases even three or four months.

Exceptionally they last through seven or eight months, and

Bonders tells of a patient whose paralysis only ended after ten

months. In rare cases the paralysis becomes permanent, and

subsequent relative health and even life are conditional upon the



OEPvTEL.—DIPHTHERIA. 627

effects whicli this chronic functional disturbance produces in the

organism.

A fatal termination occurs, according to our present data, in

from eight to ten per cent, of diphtheritic paralyses. It was

caused by sudden suffocation, the result of the entrance of large

pieces of food into the air-passages
;
by pneumonia, caused by

foreign bodies in the lungs
;
by inanition, by extension of the

paralysis to the muscles of respiration, by intercurrent disease of

the lungs and pleura, and finally by paralysis of the heart.

PATHOLOGICAL ANATOMY.

Organs of tJie Camty of the Mouth and Pharynx.

The anatomico-pathological changes upon the mucous mem-

branes of the cavity of the mouth and pharynx—inflammation,

fibrinous exudation, destruction of the products of inflammation

and gangrene, as they appear when accessible to the naked eye

and at the autopsy—have been already described in the part

relating to the pharyngeal organs ; the morphological processes

in their development, so far as they have been open to investiga-

tion, are as follows

:

DEVELOPMENT OF THE LOCAL PROCESS.

I. Catarrhal Form.

Cavity of Month and Pharynx,—The signs of a simple

catarrhal inflammation, as they appear on local inspection, are,

during the first twelve or at most eighteen hours, the only ana-

tomico-pathological changes noticeable. As a rule, further ap-

pearances are seen during the following hours upon the pha-

ryngeal mucous membrane, though they may even be observed

at the same time with those of the catarrh ; these are : the already

described whitisli-gray, hoar-frost-like coating on the mucous
surface, and afterwards the more yellow or dirty-green layers

and deposits. Peculiar as these more or less extensive patches

and layers may appear upon the inflamed mucous surface, yet,
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except tlie signs of tlie catarrh, no further alterations of tissue

in or upon the mucous membrane itself can be established.

There where the whitish-gray patch appears, rising more 01

less above the level of the mucous surface, luxuriant growths of

round-celled vegetable organisms, micrococcus, will be found to

have developed themselves, partly upon the epithelium and

partly in its superficial layers, or even extending into its deeper

ones, and by their accumulation to have been the chief agents

in altering the color and size of the atfected parts. The epithe

lial cells of the outermost, most resisting layer, though covered

with thick coats of micrococcus, show no change in form and

size, while the cells of the deeper layers appear to be increased

in diameter and swollen by absorption of the liquid of the tissues

(Weber), and contain each a nucleus which is also enlarged and

often sharply outlined. On the upper surface of the epithelium

the micrococci will be found to have spread out in irregular

masses, to have undermined and lifted up single cells in their

growth, and to have formed, by the development of glutinous

bunches and colonies, nodules which are sometimes larger, some-

times smaller, and often even of considerable size. Gradually

the micrococcus forces its way down between the epithelial cells

into the deeper layers ; the affected part assumes in consequence

of this thickening a projecting beam-like appearance, increases

steadily in volume, and appears, finally, as a more or less sharp-

ly defined deposit above the level of the mucous surface.

From twelve to eighteen hours later, pus-corpuscles appear in

the deeper layers, at first only in small numbers
;
they are

generally coated with micrococcus, and have drawn some into

their interior. The longer the process lasts, and the further the

micrococcus penetrates into the deeper epithelial layers, so much
the more numerous become the pus-corpuscles

;
they gradually

infiltrate in broad lines the subepithelial tissue and the lowest

layers of cells, and force their way out in streams and masses

between the epithelial cells, which are covered with fungus and

the micrococcus balls. Finally, they ckcumscribe on all sides

the fungus growth in more or less thickly crowded masses. At

the same time appear among the first advancing pus-corpuscles,

or a little later, large young cells, three or four times as large aa
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the pus-cells, and having large nuclei, which soon appear to be

engaged in active proliferation. Like the pus-corpuscles, these

cells also can form broad lines of demarcation against the growth

of the fungus. Where the cells collect in thick masses, we may

see also, besides the rapid nuclear proliferation, an accumula-

tion and infiltration of separate nuclei, which have the size

and form of those enclosed in the cells, and are surrounded

by a thin, often scarcely recognizable, layer of protoplasm.

The deeper layers of pus and young cells are almost entirely

free from fungus. Here cell lies against cell^ and constantly

widening masses interpose themselves between tlie micrococ-

cus vegetation and the neighhoring tissues, until finally they

loosen the more or less extensive patch entirely from the

mucous membrane. Although now the outer epithelial layers

are rapidly renewed, the place appears red and injected for

some time longer, and may thus be easily distinguished from

the paler neighboring surface. During the entire course of this

form of the disease there is no secretion of fibrine, and its pecu-

liar net- or framework is not to be found in either the thin or

thick patches. In cases which progress favorably the disease

ends in a few days with the fall of the patch ; when the process

advances slowly and the course assumes an unfavorable form,

secretion of fibrine takes place, and this form changes gradually

or suddenly into the following one

:

n. Croupous Form.

The characteristic symptom of this form is the exudation of
fibrine. Almost immediately after the beginning of the diph-

theritic process, or after a more or less free production of pus
has taken place for some days, fibiine is poured out not only
into the epithelium, which is already infiltrated with micro-

coccus, but also into the interstices between it and the subepi-

thelial tissue of the pharyngeal mucous membrane.
When the disease appears in this form, the epithelium upon

the surface of the rapidly formed false membranes is seen after a
few hours to be greatly altered and already in process of rapid
necrosis. Here appear those characteristic forms which Wa^-ner
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first described as the products of fibrinous degeneration. The
surface of these meiiibranes consists almost entii-ely of flakes

and masses of broken-down epithelial cells penetrated by fun-

gous vegetations, while in the deeper layers the single cells

already loosened from one another appear provided with pro-

jections and processes in the greatest variety ; some having

hook- and antler-like forms, while others are only reduced to

round, angular, or irregular fragments, and others still are

enclosed as in a frame of granular, brush-like clot, in which

threads of fibrine, detritus of broken-down cells, and micro-

cocci can be demonstrated. Between these necrosed cells a net-

work of fibrine is developed over larger or smaller tracts, and

during the first twenty-four hours the fibres composing this

network are found to have a diameter varying from that of a

delicate line to that of an elastic fibre. The meshes of the net-

work also are of different sizes, varying from that of a pin'

s

head to that of an alveola of the lung, the larger meshes being-

filled with an interlaced mass, which forms networks of second

and third order, and may also be considered as a product of

the coagulation of the fibrine. The network itself, where iL

is stretched between epithelial cells which have been loosened

and pressed far from one another, contains only a few solitaiy

pus-corpuscles, and large pieces of it may be found during the

first hours entirely free from cells. Finally, as regards the vege-

table growths, the outermost layers of the false membrane are

found thickly filled with colonies of micrococcus, while in the

middle and lower layers there are to be found only isolated spe-

cimens, or they may be entirely absent, because by the rapid

and free exudation of fibrine the vegetations were lifted away

from the subepithelial tissue, and prevented at first from pene-

trating it freely.

Not only are the first-formed false membranes lifted up by

the rapidly succeeding exudations, but their fibres are also

thickened by the repeated deposits of fibrine, and bound to-

gether into a broad framework of peculiar amyloid lustre. In

the deeper layers of the false membranes, those attached to the

subepithelial tissue, is found a fine network, while the more

supei-ficial ones are constructed of broad, distinct, interlacing
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bands. Often, after from twenty-four to forty-eigiit hours, por-

tions of tlie upper and deeper layers of meshes are seen tc

be infiltrated with blood-corpuscles from supei-ficial capillary

hemorrhages wliich have poured blood into the interlaced fibrine.

When a new deposit of fibrine takes place after tlie hemorrhage

is ended, the extravasated blood becomes entirely enclosed and

encapsulated by the fibrinous exudation.

While these processes go on from the mucous membrane out-

wards, the collections of micrococcus penetrate the network in

bunches and strips, making their way deeper and deeper, and

finally reach the subepithelial tissue, unless they have been

lifted away from it and turned back by new exudations. And

now, as the process advances, new deposits of fibrine continue

to take place, and the false membranes increase in all their di-

mensions, until death occurs, or cure by the gradual abatement

of each exudation takes place. In both cases the false mem-

brane retains its construction unaltered. The ordinarily rapid

and extensive loosening wliich now follows is generally due to

this, that the last fine fibrmous fibres of the under layers, which

still extend a certain distance into the subepithelial tissue, are

not only not strengthened by new deposits of fibrine, but are

loosened and floated off, partly by new formation of pus and

cells, and partly by a free secretion of mucus from the enlarged

glands.

These cases differ anatomically and physiologically from

those in which the more or less abundant exudation of fibrine

suddenly or gradually ceases, and a slow healing process begins.

To the gradual abatement of the fibrinous secretion, and the for-

mation of a network by its coagulation, succeeds at once an

active immigration of pus-corpuscles and young cells into the

meshes and framework of the membrane, which has hitherto

been almost completely free from cells. The steadily advancing

pus-corpuscles make their way to the surface, and finally all

the cavities and spaces are so filled with them and the large,

nucleated young cells, that they become flattened by mutual
pressure and form an impassable line of demarcation against the

micrococcus growths. I shall describe this process as the stage

of purulent infiltration of the fibrinous membrane. The puru-
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lent infiltration forms the introduction to a slow wearing away
of tlie false membrane by ulceration. When the production of

pus is abundant the diphtheritic membranes increase in thick-

ness, but no longer spread superficially. Broad layers of pus

and young cells collect between the surface of the mucous mem-
brane, itself deeply infiltrated by these elements, and the fibri-

nous networks, separating these from the underlying tissue, and

giving to the latter an opportunity for rapid regeneration.

Camty of the Nose, Larynx, and Air-Passages.—When the

diphtheritic process extends from the pharyngeal mucous mem-
brane to the cavity of the nose, the larynx, and the trachea, the

structure and texture of the fibrinous membrane, as well as its

attachment to the underlying tissue, are modified in consequence

of the anatomical peculiarities of this mucous membrane, lined

as it is with cylindrical epithelium. The first alterations are per-

ceptible chiefly in the epithelium itself. The great majority of the

ceUs and then- nuclei are swollen, their lower ends rounded ; not

seldom the w^hole cell appears shortened, or its long diameter is

evidently smaller than normal, while the lateral diameter is often

considerably increased. When the degeneration is more ad-

vanced, the cell shows—generally in the position of the nucleus,

which then lies on one side—a vacuole, which may still retain

or have already emptied its contents, thus giving to the cell an

appearance of having been struck with a punch. In many cells,

after the fall of the cilia, the plasmatic contents of the uppermost

vesicle are seen to project hemispherically. Two, three, or more

vacuoles may form in the epithelium, so that the substance of the

cells represents only a thin membrane or group of vesicles. UiDon

and between these more or less altered cells of vibratile epithelium

grow vegetable organisms, broad sheets of micrococcus in colo-

nies, forming bunches and strips as upon tlie pharyngeal mucous

membrane. The fibrinous exudation, which here advances much

more rapidly and covers a greater extent of surface than it does

upon a membrane covered with pavement epithelium, I have

seen, in some favorable cases and when produced experimentally

on rabbits, follow two main courses. In the one case the fibrine

forced itself through the more or less split and separated epi-

thelium to the surface, and even lay in broad strips upon the
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slightly altered cells, forming after its coagulation an extensive,

fine-meshed network. According to other observations and in

rabbits experimentaUy inoculated, the liquid was poured out in

large quantities between the basement membrane and the epithe-

lium, which was thereby lifted otf over a constantly widening

space, until finally a thick fibrinous network covered the base-

ment membrane, while the epithelium upon the upper layers was

in great part worn away or could be found only at isolated

points. Sections through a child' s tracheal mucous membrane,

where the exudation has lasted several days, and there are thick

false membranes, show almost no trace of epithelium. To-

gether with the epithelium the micrococcus growths are lifted otf

by the exudation, as at the time of the fibrinous effusion upon

the pharyngeal mucous membrane, so that the underlying tissue

into which they had already partly penetrated remains exempt

from any further invasion. The false membrane, which is thus

formed and is thickened by constantly repeated exudations, either

shows here a network which is almost free from cells and formed

of fine meshes or, as is oftener the case, this membrane is broken

up by broad cellular layers which give to it an often exquisitely

stratified appearance, owing to the fact that each layer of large

cells is followed by a layer of fibrine, and this order is repeated

many times in the thickness of the membrane. Pus-corpuscles

also appear in great number, and hyaline lumps of plasma, which

are generally to be seen only shortly after the exudation, and

disappear during the subsequent coagulation of the fibrine.

The attachment of the false membrane to the underlying base-

ment membrane is formed only by thin fibres which can be

broken by a slight mechanical force, and thus this membrane
can be easily removed in unbroken strips. The healing process

is introduced here also by the abundant immigration of pus-cor-

puscles and the loosening of the membrane by ulceration, or by
softening of the connecting fibres, and the lifting up of larger

pieces of membrane by the increased effusion of mucus between

them and the tissue, while the destroyed epithelium is gradually

replaced by a vigorous cell formation.

Subepithelial Tissue.—Since the simple catarrhal inflamma-

tion, wliich the diphtheritic process causes in a mucous mem-
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brane, either gets well iii a few days, or in unfavorable cases

changes into the more serious forms which end only fatally,

we have but seldom the opportunity to follow the pathological

changes as they occur in the mucous membrane itself.

In the croupous form^ in which exudation of fibrine into the

mucous membrane occurs through the intensity of the diphthe-

ritic disease, I have often been able to follow the development of

the process in the tissue itself. Here, too, the anatomical char-

acteristics of the membrane have the principal modifying influ-

ence upon the exudation, and upon the behavior of the mem-
brane itself.

(a.) In i]iQpilaryngeal mucous membrane, where iJie pavement

epiihelium lies immediately upon the connective tissue of the

mucosa, we see clearly during the first days that the fibrinous

network is not only found between the divided epithelial layers,

but that its fibres, bands, and flakes stretch down, as Nassilolf

demonstrated, deeply into the mucosa and submucosa, and can

be easily distinguished by their peculiar lustre from the normal

intercellular substance. I have quite often observed, with Nas-

silolf, fibrinous deposits surrounding the superficial small vessels

and capillaries, and giving their walls the appearance as if a zone

of fibrine had formed about the vessel. Where the surface of

the membrane is interrupted by the excretory duct of a mucous

gland, the fibrinous exudation continues in a narrow strip down
into it, but has not yet been found in the gland itself. If the

duct of a gland becomes closed by this means, the secretion

collects in large quantity within it, and if its pressure is suffi-

ciently great the mucus may break through the membrane cov-

ering the orifice, and empty itself upon the surface, or it may
gradually lift up the membrane and collect between it and the

underlying tissue. If the exudation is so thick that neither of

these events can occur, the mucus collects in the ducts and acini

of the gland, expanding them into the form of cysts ; their epi-

thelium loosens, changes its form, and floats about with other

round and oval cells in the liquid. In marked cases I found

the dividing walls, which separated the cystic acini, broken down,

and one large cyst formed, in which the remains of the earlier

divisions were easily recognizable in the prominences in the wall.
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Micrococci are often fouxicl between the single lines of coagu-

lated fibrine in the subepithelial tissue, but to a still greater

extent in the deeper layers of the mucous membrane, where, as

I first described in 1868, they finally penetrate into and develop

in the serous canaliculi and lymphatics. Longitudinal and

cross-sections of lymphatic vessels often show them to be en-

thely filled with the fungus, and only isolated lymph-corpuscles

can be recognized among the intruding parasites. In other

places the micrococci are found less often and in fewer numbers,

or they may be entirely lacking, and this is especially the case

in those places where the fibrine has been most freely poured

out upon the surface of the mucous membrane and an extensive

cell infiltration has already taken place in the tissue. In the first

days the subepithelial, and even the deeper tissues, contain

only a few cells, which are found singly or in groups between

bands of fibrine and the connective tissue, and it is only in the

region of the submucosa that pus-corpuscles will be found col-

lected in greater numbers, and penetrating thence gradually

towards the upper surface. On the other hand, early capillary

hemorrhages occur in the upper and middle layers of the mucous
membrane, and the extravasated blood-corpuscles are collected

in larger or smaller masses between the coagulated fibrine and
the meshes of connective tissue. With the advance of the dis-

ease the cellular elements often multiply rapidly. Pus-corpus-

cle presses against pus-corpuscle, broad layers of free nuclei are

pressed forward towards the surface of the mucous membrane
and infiltrate great bands of it, so that finally the fibrine disap-

pears and the subepithelial tissue itself is thickly filled up to

its surface with nuclei and cellular elements. In serious cases

this cell infiltration and growth of nuclei may fill the mucous
membrane throughout its entire thickness, and extend far down
into the underlying tissue, even to the perimysium of the mus-
cular layers of the tongue, of the oesophagus, and of the muscles
of the larynx, and cause an accumulation of cells even in the
perichondrium of the cartilage of the larynx and trachea. Ac-
tive as this cell infiltration may he, yet tlie development of the

Mplitheritic membranes, even when they are three or four mm.
and more in diameter, and appear dirty gray, reddish -gray, and
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as if attacked witli gangrene, is never caused by tliem. The for-

mation of the membrane by exudation of librine precedes the cell

infiltration, and large as these rind-like membranes may become,

never does granular destruction of the cells occur, nor that

superficial necrosis of the mucous membrane (by compression of

the capillaries) which, according to the earlier views, represented

the first beginnings of the false membrane upon the mucoua
membrane of the throat. Only in rare cases do we see, in single

larger or smaller spots on the mucous membrane, real destruction

of tissue, ulceration and gangrene, which, in some cases, is fol-

lowed by healing and cicatrization.

(h.) The mucous membrane of the cavity of the nose, of the

larynx and air-passages, the cylindrical epithelium of lohlch

is separated by a basement membrane from the deeper tissue^

shows upon the Whole the same behavior in the development of

a diphtheritic membrane as does a mncous membrane covered

with pavement epithelium ; the apparently different alterations

are produced only by the presence of a basement membrane as

uppermost layer of the subepithelial tissue uj)on which the false

membrane rests. As already described, the fibres attaching the

false to the basement membrane are thin and tender, seldom

thicker than ordinary elastic fibres, while the thick, stout fibrin-

ous bands, such as often penetrate the tissues of the mucous
membrane of the mouth, are not to be seen here. The base-

ment membrane itself is very much swollen and infiltrated with

masses of fibrine, and displays the peculiar amyloid lustre which

characterizes this substance. By this swelling it may attain

more than twice its ordinary thickness, and in places where the

papillae of the mucous membrane are covered by it, the swelling

of the basement membrane and the accumulation of fibrine may
become so extreme that the papillae themselves seem to consist of

homogeneous masses of fibrine, showing its peculiar lustre, and

allowing no further structure to be made out. As the threads of

fibrine from the false membrane pass directly into the upper sur-

face of the basement membrane, so also can we see fibrinous coag-

ulations entering its under surface in the form of more or less

broad bands and brushes, the fine beginnings of which can gener-

ally be followed far down into the tissue of the mucous mem-
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braiie. As to the collection of ceUular elements, cell infiltration,

and proliferation of nuclei, the same conditions are seen as in the

mouth and pharynx. Fibrine and cell infiltration exist here also

in inverse ratio. The first collection of lymph- and pus-corpuscles

begins at the lowest borders of the fibrinous deposit, which are

themselves generally penetrated by only a few cells
;
from here,

while the secretion of fibrine is going on upon the surface, they

advance gradually toward the basement membrane, until finally

the tissue of the mucosa is almost entirely filled with collec-

tions of cells and nuclei. The mucous glands also show the same

pathological changes as do those which lie in the affected por-

tions of other mucous membranes. Between the meshes of

connective tissue, in the serous canaliculi and lymphatics of the

mucous membrane of the nose, larynx, and trachea, I have also

found growths of micrococcus, which, partly in the form of

strips and bands, partly in balls and colonies, filled portions of

these spaces and canals, while other large portions of the tissue

appeared entirely free from the parasite. (Comp. ISTassiloff.)

When the disease ends in recovery, the retrograde process of

the pathological changes, so far as I have had the opportunity

to follow it, is the same in the different mucous membranes.

The fibrine is completely removed from the surface of the tissue,

the cell accumulations press constantly forward, a part of them

pass out of the subepithelial tissue, without being followed by

new fibrine, break up the false membrane, and form, after its

removal, a thin, more or less adherent purulent layer, which

probably disappears again completely in a few days.

Another part of the cells infiltrating the mucosa pass back

again into the vascular system through the serous canaliculi

and lymphatics, and, if the accumulation of cells has not been

too considerable, the mucous membrane recovers entirely by this

means its normal condition. But when the infiltration of cells

and nuclei has been excessive, as always occurs in the severe

foi-ms, the greater part of the large collections of cellular ele-

ments remains in the mucous membrane, after the fall of the false

membranes and cure of the local process, and undergoes fatty

degeneration. Thus I found in two patients,—one of whom died,

after the termination of the disease in the mouth, from pneumonia
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caused by the introduction of foreign bodies into the lungs
;

the other, from general paralysis,—the upper layers of all the

mucous membranes infiltrated with thick layers of fat granules,

wliich, in the tracheal mucous membrane, extended even to the

perichondrium, while in some places a few pus-corpuscles

were seen undergoing fatty degeneration and breaking down.

Where the epithelium has been destroyed by the diphtheritic

process it is restored by the active new formation of young epi-

tlielial cells, the development of which I cannot here describe

more minutely. Losses of substance in the mucous membrane,

generally small and superficial, and caused in the very rare cases

in which the}^ occurred by necrosis of the uppermost layers of

the tissue infiltrated with micrococcus and fibrine, became filled

by cicatricial tissue and healed without causing any marked

deformity of the surface of the mucous membrane.

Septic Form.

In its first period of development the septic form appears

upon the mucous membranes with the same anatomico-patho-

logical appearances as does the croupal, and develops itself out

of that.

A large false membrane is formed and its upper surface is

attacked with rapid necrosis ; it is composed, according to the

nature of the mucous membrane, either of broad fibrinous bands

or of a finely interlaced network of threads. Shapeless scales

of epithelial fragments, fibrinous bands, degenerated pus -cor-

puscles, nuclei, and detritus form the upper layers, and are

filled with masses of vegetable parasites. Extensive strijos and

balls of micrococcus in colonies continue to develop in the

deeper layers, and form, by pressure against the fibrinous bands,

as I have already elsewhere described, large alveoli, in which the

micrococcus cells lie buried in united glutinous masses. Further

down we find the fungus generally in nests, irregular lines, and

single strips ; but even in the lowest layers large balls of the fun-

gus may be found. Proportionably to the necrosis, the exten-

sive decomposition and the putrefaction, large quantities of the

different varieties of bacteria appear, especially bacterium termo,
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with fewer specimens of bacterium lineola, spirillum undula,

spir. tenue, etc. ; these accumulate upon the surface and in the

upper layers of the false membrane, while the micrococcus pene-

trates the deeper layers. Moreover, the membrane, which is of a

dirty gray, dark-brown color, is infiltrated in broad streaks by

blood-corpuscles from the always frequent capillary hemor-

rhages, while other cellular elements, pus-corpuscles and young

cells, are to be found only in small numbers and generally very

much altered.

With the constantly increasing accumulation of micrococci

in the false membranes, the subepithelial and submucous tissues,

in which hitherto the vegetable parasites have been found in

only isolated deposits, become filled with the penetrating micro-

coccus, while all the symptoms of the septic disease are inten-

sified. Of all the mucous membranes, that of the nose is the

one in which diphtheria most frequently assumes the septic form

(Trousseau, Nassiloff, Eberth, etc.) ; it occurs less often in cases

where the mucous membrane of the mouth and pharynx are

affected ; and where the larynx and trachea are involved diph-

theria ends, especially in adults, with symptoms of septicaemia,

while in children the free exudation of fibrine causes death by
suffocation before septicaemia can take place.

In the substance of a mucous membrane affected with diph-

theria, I have observed that the micrococci first arrange them-
selves in the tissues in horizontal strips or in single heaps, while

numerous minute extravasations of blood occur both on the

surface and in the submucous tissue. I have also seen the micro-

coccus forcing itself deeper in along the striped muscular fibres

of the muscles of the palate and pharynx, while fresh and older

extravasations of blood were found between the more or less

degenerated fasciculi. In severe cases Nassiloff found the mucous
membrane of the velum palatinum, septum nasi, and posterior

nares filled with a brownish mass, which was composed chiefly

of vegetable parasites and lay heaped up in the submucosa.
Where the mass of micrococci was smaU he could see the serous
canaliculi of the connective tissue of the mucosa and submu-
cosa filled with it in the form of balls and strips, and when the
connective tissue was cut parallel to the fibres the fungus lay in
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spiudle-sliaped bundles, which narrowed and widened again,

and were bound fast to similar neighboring ones. As was

evident at lirst sight, the masses of fungus in these cases

penetrated into canals in which lymph-corpuscles were also

generally present, and which, especially as Nassiloff found vari-

cose enlargements in them, are to be considered l3aiiphatic ves-

sels. Eberth also found the widened serous canaliculi and the

adventitia of the vessels filled with micrococci in stellate and

spindle-shaped groups and in round masses. Toward the deeper

layers of the mucosa the quantity of fungus diminished, while

broad layers of pus-corpuscles were collected together, 'and in

them single scattered micrococci could be demonstrated with

more or less difficulty. Eberth believes that the first invasion

of the fungi, small as it probably is, may cause, by the rapid

multiplication of these organisms, the characteristic necroses of

diphtheria.

But not only can the mucosa and submucosa be penetrated

by the micrococcus growths, but also the firmer tissues, cartilage

and bone, may be attacked finally by the destructive influence of

the vegetable parasites. Thus Nassiloff found, in a case of diph-

theria of the septum nasi in a child, the vomer stripped of mucous

membrane and periosteum, and its surface rough and eaten

away. A horizontal section showed the Haversian canals much

widened, with irregular spherical dilatations of their walls, and

filled with micrococci partly scattered and partly collected in

heaps and balls, while between them lay coarse granules and

round cells with indistinct outlines. The dilatations of the Haver-

sian canals are identical in form with the well known carious

cavities of Howship, with only this difference, that in caries

the dilatations are filled with granulation cells, but in this case

with fungus. Similar observations were made by Eberth on

an ox, the mucous membrane of whose nose was covered with a

dirty-gray false membrane (four mm. thick), which was com-

posed principally of fungus and pus-corpuscles. In the sub-

stance of the mucous membrane itself lay young cells and

fungus thick] y crowded together, and in many places the carti-

lage itself of the nose was penetrated by numerous scattered

micrococci.
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When tlie diplitlieritic process lias once readied such a height,

the patient soon succumbs to the septic poisoning, without the

occurrence of further reactionary appearances upon the mucous

membrane. When, according to my observations, a cure fol-

lows, in less severe cases, it is introduced by extensive demarcat-

ing ulceration. Should loss of substance follow the loosening

and removal of the diphtheritic products, it is repaired by cica-

tricial tissue.

Gangrene.

When diphtheria of the mucous membrane ends finally in

gangrene, the anatomico-pathological changes pass more or less

suddenly, and with excessive increase, into those of complete dis-

solution and necrosis. Enormous growths of micrococcus and

rapidly developing putrefactive bacteria (Bact. termo) in the

fibrinous membrane, in the mucosa and submucosa, as well as

widespread infiltration of fibrine, and collection of cells and

nuclei, produce gangrene of the tissue, partly by the inten-

sity of the destructive processes, and in part mechanically by

pressure and arrest of nutrition. No longer does a discol-

ored, dark, blood-stained, and foul-smelling exudation cover a

still well-preserved mucous membrane, but false membrane,

mucosa and submucosa form together one semi-liquid, disco-

lored, dark pulp, or a darkish wormwood-like, broken-down

mass, or a dark, more firml}'- attached slough, from which the

intense peculiar odor of gangrene is spread. When gangrene

appears it may first destroy circumscribed portions of the tonsils,

soft palate, mucous membrane of the lips or cheeks, and re-

main limited to these, or it may be diffused from the beginning

over all these tissues, or later in its course it may pass beyond

the previous limits. The tissues surrounding the gangrenous

spots are at first filled with micrococcus growths, fibrinous and
cell infiltration, but later are soaked and stained with a reddish

or discolored and ichorous liquid (comp. Gang, of cavity of mouth
and pharynx). More accurate microscopical investigations have

not yet been made, for the termination by gangrene is very sel-

dom seen in our epidemics.
41
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Organs of the Thot ax.

Bronchi.—When diphtheria and fibrinous exudation attack,

the bronchi the process never spreads, either in children or in

adults, to all the bronchi, nor is it everywhere equally intense

;

even in cases where the principal bronchi contain thick false

membranes, which can be followed for a considerable distance as

solid stringy coagulations, large branches are still found in both

lungs free and pervious.

As may be ascertained by a physical examination, the bronchi

which run forward from the root of the lung, that is, in the

anterior portions of the upper and middle lobes of tlie right

and of the upper lobe of the left lung, are much less covered with

fibrinous exudation than those branches of the air-passages which

run in a vertical direction, either upwards or downwards (Bar-

tels) ; these either remain in great part entirely free or are covered,

for a distance of, at the most, only a few lines from the point

of division of the principal bronchus, with a sldn-like false mem-
brane which still allows free passage to the air. Hence the pe-

ripheral portions of the anterior bronchi are often quite sym-

metrically and cylindrically dilated, and thereby is lost that

regular reduction in the size of the air-passages which is normally

seen near the periphery ; at the same time the walls of the bron-

chi appear excessively thin, pale, and transparent, so that the

structure of the lung tissue can be discerned through the delicate

walls of the bronchi.

When the bronchial branches, which divide upwards and

downwards in the posterior portions of the lung, are attacked by

the disease, they too are affected in different degrees, and the

principal seat of the fibrinous exudation is almost without

exception in the descending bronchi of the posterior portions of

the lower lobe, while those which run upwards and backwards

in the upper lobe are covered for only a very short distance with

the false membrane, and are sometimes found entirely free.

Finally, according to Bartels' observations and my own, the

influence of existing pleuritic adhesions upon the spread of the

process in the bronchi is unmistakable, the fibrinous exudation
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being always firmer and more extensive in the bronclii of an

adherent luno; than in one that is not adherent.

Lungs and Pleura.

The alterations which the tissue of the lung itself undergoes

in consequence of the diphtheritic process are in part to be con-

sidered as secondary results of the fibrinous exudation in the

bronchi, and therefore dependent upon their greater or less per-

meability to the air, both in children and adults, and in part are

caused by the extension of the process to the lung itself.

1. In cases of the first sort, in which death is caused by suffo-

cation, the lungs generally are smaller than usual, so that the

diaplii^agm rises as high as the cartilage of the fourth rib, and

the pericardium is less covered than usual by the lung. It will

be often found that, when the thorax is opened, the lungs collapse

either very little or not at all.

The anterior surfaces of the lungs, especially in their upper

portions, are, as a rule, pale, bloodless and emphysematous, and

the capillaries are dilated
;
only in exceptional cases were the

anterior borders of the upper and middle lobes of the right lung

and the tongue-shaped process of the upper lobe of the left one,

which lies upon the pericardium, found red with blood, empty of

air and collapsed. In most cases more or less numerous air-bub-

bles are found under the pleural coat of the lung, a consequence

of numerous ruptures of the alveoli. When tracheotomy has

been performed and the patient has survived for a longer time,

this subpleural emphysema is of much more frequent occurrence.

The air which has escaped under the pleura, by the rupture of

the alveoli and substance of the lung, can spread backwards

under this envelope to the root of the lung, penetrate into the

loose cellular tissue between the folds of the mediastinum, and
lead to extensive emphysema of the subcutaneous cellular tissue

of the body (Bartels).

In contrast with the anterior surfaces of the lung, its posterior

portions, especially those of the lower lobe, but ordinarily also

those of the upper, are very full of blood ; and it often happens
that snm(^ of the lobules, and even large sections of the posterior
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portions, both of the lower and upper lobes of both sides, are

found completely empty of air. These empty portions are of a

dark, bluish-red color. Their surface lies below the level of those

portions of the lung which still contain air
;
they can easily again

be completely inflated through a tube placed in the bronchi, and

they then assume a scarlet color. Here, too, we have to deal

only with collapsed portions of lung (Bartels). But when the air

has been driven out of larger sections of the posterior portions

of the lung, other alterations will be found to have already

taken place in them. The substance of the lung will be found

to be more compact, and there will be spots which seem quite

hard and firm to the touch, which upon section project above

the surrounding surface, and which are generally colored a

deeper brown, so that the surface of section of such a lung has

a marbled appearance. In such lungs, as Bartels has shown, the

regularly granular surface of section is not found as it is in the

croupous form ; this infiltration of the substance of the lung is

not due, therefore, to the spreading of the fibrinous exudation

upon the alveoli, but these appearances, as Colberg first demon-

strated microscopically, are identical with those which we are

accustomed to describe as catarrhal pneumonia.

2. When the diphtheritic process extends to the tissue of the

lung itself, or leads to a fatal termination with symptoms of gen-

eral poisoning, without having caused fibrinous exudation in the

finest bronchi and alveoli, the lung shows more or less numerous

and extensive extravasations of blood, which are either scattered

through the tissue itself, especially in the posterior portions of

the lung, or lie under the pleural coat of these parts. These

extravasations vary from an ecchymosis the size of a pea to an

infarction as large as a walnut, and I have several times seen

infarctions as large as a hen's egg in adults in whom the exuda-

tion of fibrine had spread only a very short distance into the two

large bronchi. Bartels saw a large extravasation under the left

costal pleura, along the vertebral column.

On microscopical examination of cases in which the fibrinous

exudation extended into the finest bronchi I found also in the

alveoli fibrinous nets and bands in which more or less pus-cor-

puscles were enclosed, while in other alveoli they were partly
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infiltrated with blood-corpuscles. In other portions of the same

lungs the alveoli were thickly filled with large swollen cells,

epithelium, or, after free bleeding from the capillaries of the

walls, with blood-corpuscles. Micrococcus colonies could also

be demonstrated in several alveoli where they had spread be-

tween the blood-corpuscles and the young cells. The tissue

itself of the lung was thickly infiltrated with pus-corpuscles, but

yet in every case the individual capillaries which wound about

the walls of the alveoli could be seen filled with blood-corpuscles.

Where the tissue of the lung appeared filled with larger or

smaller hemorrliagic infarctions and inflamed, the accumulation

of cells and nuclei had reached so high a degree that cell was

pressed so closely against cell, nucleus against nucleus, as to pre-

sent that appearance of multiplication of cells and nuclei which

is seen in mucous membranes affected with diphtheria. The

alveoli also were often so thickly filled with cells and nuclei that

the latter appeared to form a homogeneous mass within them

I found also broad fibrinous frameworks with enclosed cells and

blood-corpuscles or only coagula within them. Together with

the larger hemorrhages visible to the naked eye, appear numer-

ous microscopical ones between the widespread growths of cells

and nuclei, so that the thickly crowded blood-corpuscles as-

sume an irregular polyhedral form from reciprocal pressure,

and present a peculiar honeycomb-like appearance, such as is

seen in extravasations in a diphtheritically affected mucosa.

Heart.—The subpleural emphysema, which may develop to

a greater or less degree when the fibrinous exudation is very

extended, whether tracheotomy has preceded the death or not,

can, as we have seen, penetrate into the loose cellular tissue

between the folds of the mediastinum, and cause, as consequence

of this simple physical process, an emphysema of the pericar-

dium.

The extent to which this may go is shown by an observation

of Bartels, who heard in a boy in whom violent suffocative

attacks occurred, a few days after tracheotomy had been per-

formed, together with the distinct and clear heart-sounds, a very

loud and quite peculiar friction-murmur, so that he thought
there was an abundant fibrinous exudation within the pericar-
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dium, whereas the autopsy showed it was completely suiToiinded

by inflated meshes of cellular tissue.

When death has occurred with symptoms of general blood-

poisoning, or when this latter has complicated laryngeal and
bronchial lesions which have caused death, we find small and
large hemorrhages and ecchymoses both in the parietal and
visceral layers of the pericardium, and also under it in the sub-

stance of the muscle of the heart. The extravasations which I

have seen here varied in size from that of a pin's head to that of

a pea, and were generally scattered, rarely crowded in close

groups. Buhl found such spots of blood upon the outer sur-

face of the right ventricle, also in the endocardium of the left and

right ventricles, with accumulations of nuclei, esj)ecially undc^r

the pericardium, the appearances being similar to what he found

in the mucous membrane of the throat.
*

The muscular substance of the heart itseH, in cases in whicli

the disease has spread principally in the air-passages, and death

by suffocation has ensued, appears entirely unaltered, as well in

color and texture as in its histological elements. But if on the

other hand the diphtheritic process has attacked the whole

organism, and the patients succumb to general poisoning and

septicaemia, then the muscles of the heart are more or less

broken by extravasations of blood, are friable, and show in places

accumulations of cells and nuclei between their fibres. When
the general disease lasts long and is very intense, and especially

in cases in which death is caused suddenly by paralysis of the

heart, the muscle appears pale, soft, friable, broken by extrava-

sations of blood, and on microscopical examination most of its

fibres are seen to be already in an advanced stage of fatty degen-

eration. The same appearances of advanced fatty degeneration,

with extravasations of blood of former and more recent date, I

saw in a case of diphtheritic ataxia in which death was caused

' Extensive growths of fungus upon the valves and endocardial deposits have been

repeatedly found of late. Compare : BourJiut, Endo- and Myocarditis in Diph. (Gaz. des

Hop. 117, 1872). Heiherg, A Case of Endocarditis Ulcerosa Puerperalis with growth of

fungus upon the heart
;
appendix by Prof. Virchow, Virch. Archiv, LVI. 3 S. 415,

lS72.—IIeiberg, Puerp. und pyaem. processe, Leipzig, F. C. W. Vogel, 187S.—Ebertk,

Ueber diphther. Endocarditis, Virch. Archiv, LVII. 2 S. 228, 1873.
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by oedema of the lungs about six weeks after the termination of

the affection of the mucous membrane.

In the most severe forms of septicaemia and poisoning the

blood is slightly coagula.ble, sticky, brown or rather hvid, and

soUs the fingers like sepia; the arteries are not empty, but

often contain as much as the veins (Millard). In the blood of

diphtheritic patients and inoculated rabbits Hueter and I have

found numerous micrococci.

Abdominal Organs.

Pathological alterations of the abdominal organs are, with the

exception of the kidneys, to be seen in only rare cases of wide-

spread general infection. As a rule, these organs, even when

the patients succumb finally to general poisoning, are found but

slightly changed, or remain entirely normal, especially in chil-

dren who have died from rapidly occurring fibrinous exudation

in the air-passages.

The peritoneal covering of the liver shows, in rare cases,

scattered or numerous capillary hemorrhages, such as have been

already noticed upon the pleural covering of the lungs and upon

the pericardium. The alterations in the parenchyma of the liver,

when they are found, are to be ascribed only in the rarest cases

to the diphtheritic process alone ; and even a decided fatty

degeneration of the same, especially in adults, is to be always

judged with a certain degree of precaution. When the disease

lasts a long time, abnormal multiplication of nuclei and accu-

mulation of lymphoid cells may occur in the liver ; on the

other hand, hemorrhages in the parenchyma are more rarely seen.

The spleen also does not always participate in the greater anato-

mico-pathological changes. In some cases I found it enlarged,

the capsule stretched and covered with extravasations of blood
;

the parenchyma dark cherry-red, soft and easily torn ; the Mal-

pighian bodies indistinct, or in other cases enlarged. Buhl has

also repeatedly demonstrated multiplication of nuclei in the

spleen. In cases, however, in which the diphtheria ended with

intense general poisoning, I found the spleen only slightly

enlarged and its parenchyma of normal texture and color.
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Direct infection of the stomach can take place in two ways,

either by the swallowing of diphtheritic masses, or by the exten-

sion of the affection of the mucous membrane from the pharynx
to the CEsophagus, and from this to the stomach. We may thus

see the products of diphtheritic inflammation again appear upon
the mucous membrane of the stomach, exudation and coagula-

tion of fibrine, formation of ulcers and sloughs ; while the sub-

epithelial and submu coustissues are broken by capUlary hem-

orrhages and infiltrated by cellular growths, which Buhl found

especially around the bottoms of the tubular glands, and between

them.

When, on the other hand, the affection of the stomach is to

be considered as secondary, in consequence of the general infec-

tion, cell infiltration and hemorrhage likewise appear again in its

mucous membrane; and these clots of blood, from a pin's head

to a pea in size, can appear in such quantities and so near

one another, that whole strips of the mucous membrane of the

stomach are colored red.

The same hemorrhages, as symptoms of secondary affection,

have also been observed in the mucous membrane of the intes-

tine, but fewer in number and less in extent ; also in the mucous

membrane of the bladder, and Buhl found, on opening the body

of a person who had died of diphtheria, such extensive hemor-

rhages from the great omentum, that a considerable quantity of

free blood had collected in the peritoneal cavity.

Kidneys.—The kidneys are attacked by the diphtheritic pro-

cess at the beginning, and quite often with the same intensity as

is the mucous membrane. The albuminuria, which often appears

after a few hours, furnishes at the bedside an accurate diagnosis

of the affection of the kidneys. This symptom is an especially

important aid in recognizing diphtheria and in estimating its se-

verity. The primarily affected mucous membrane, and the forth-

with infected kidneys appear to stand in a sympathetic connec-

tion, which is formed by the currents of the juices and of the

blood, through the absorption and secretion of the infectious

materials. Everywhere are found in such cases the signs of

parenchymatous inflammation of the Iddneys, with hemorrhages

and growths of micrococcus.
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In cases m whicli the patients, particularly children, die by

suffocation, the kidneys are generally but slightly swollen, more

or less hyperaemic, and the cortical substance is perhaps some-

what more deeply colored and sharply limited from the medul-

lary substance. In general poisoning, on the other hand, when

death has likewise occurred at the end of a few days, the kidneys

are quite often swollen to a considerable degree, lividly hyper-

semic, the cortex and medulla deeply reddened and but slightly

distinguished from each other in coloration. The Malpighian

bodies also in such cases can no longer be distinctly recognized,

and in their places often appear numerous points of blood, which

at times are confined chiefly to the parenchyma, though often

they are found in greatest numbers near the surface and under

the capsule, in which latter place infarctions as large as a pea are

sometimes found. Between the slight and extensive alterations of

the kidneys, different intermediate degrees are also to be observed

in different cases. The greatest alterations are found in the

uriniferous tubes and the Malpighian tufts. In the lightest forms

of the affection the epithelial ceUs appear swollen and enlarged,

their contents granular and opaque, and on section tliey are seen

to fill the canals almost completely. In other cases the cells lie

roUed together and loosened from the wall, like solid cylinders in

the middle of the canal, and correspond completely with the

epithelial casts which are found in the course of the albuminuria
of these patients. Moreover, they resemble exactly those cylin-

ders composed of degenerated epithelium which I repeatedly
had the opportunity to observe in the uriniferous tubes of rabbits

that had been experimentally infected. Of the formation of

hyaline casts and their occurrence,—although they can be found
so often in the urine in severe cases,—we have as yet no detailed

descriptions, since we seldom have the opportunity in an autopsy
to meet with this stage of alteration of the kidneys. Between
these more or lor,s altered uriniferous tubes are found numerous
others, the calibre of which is filled with blood-corpuscles, so
that they might be mistaken at the first glance for veins. The
source of the bleeding is generally to be sought in the Malpi-
ghian tufts, from which the blood has poured out into the tubes.
Rupture of the vessels happens exceedingly often in the Malpi-
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gliian tufts themselves, and the capsule then is more or less filled

by a clot of blood which presses the vascular loops toward one or

the other side ; or if the bleeding has been central, near the point

where the arteriole enters the capsule, it lies like a wedge between

the loops, pressing them apart toward each side. In the intersti-

tial tissue and the connective tissue surrounding the Malpighian

tufts it is not unusual to find numerous lymphoid bodies, often

pressed closely together, and in many cases surrounding, in

thick rows, the capsular membrane of such a tuft. I have never

noticed that these lymphoid cells penetrated into the capsule

itself.

Besides these alterations we can also find in such kidneys

numerous micrococci, and even extensive growths of them, both

in the uriniferous tubes and in the Malpighian tufts ; the epithe-

lial cylinders also are not seldom covered with them in strips and

heaps throughout their whole length. These appearances also

are found in experimental infection of rabbits, if the animals suc-

cumb only after several days to general poisoning. In one case

Eberth saw the uriniferous tubes of the pyramid often com-

pletely plugged for a short distance with micrococci, or contain-

ing small colonies of them. Also in the stroma, which just here

was somewhat thickened, were found oblong heaps of these para-

sites, which were often the centre of small cell multiplications

and abscesses. Examination of the cortex soon revealed the

source of the kidney parasites, for the vessels of many glomeruli

either often contained small micrococcus balls or were most ele-

gantly and completely injected with them. About those glome-

ruli which contained the most parasites was found a not incon-

siderable accumulation of young cells. Virchow found these

deposits of vegetable organisms in the uriniferous tubes of

women who had died of puerperal fever, and considers these

diphtheritic masses certainly as parasites.

Finally, as to the connection of the disease with the local and

general infection, we see in cases of small diphtheritic patches, as

in those of widely extended, tough false membranes in the air-

passages, both active and slight participation of the kidneys in

the pathological process without any characteristic difference.

But, on the other hand, when general poisoning and the septic
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form are prominent, the kidneys do not share in the alterations

only to a degree which corresponds with that of the other organs

and tissues, but they are found in the majority of cases to be the

most intensely affected of all.

Brain and Spinal Cord.

In its slow but sure progress the destructive process of gene-

ral infection reaches the central organs, the brain and spinal cord.

That up to the present time we should possess but few observa-

tions of tite pathological changes in these organs is due to this

fact, that the great majority of patients die at an early stage by

suffocation when the air-passages are affected, or succumb to

blood-poisoning before visible alterations have yet occurred in

them. As earliest forai of the change, I found extensive venous

hypersemia both in the vascular linings, and in the substance

itself of the brain and spinal cord. At the same time, I observed

in some cases small capillary hemorrhages scarcely as large as a

pea, generally scattered, or in groups of two or three, in the

white medullary matter of the brain, while in the cortical layer

and in the central parts no extravasation was found. The spinal

cord also, which I examined in two cases, showed no recognizable

macroscopical or microscopical alterations.

When, however, the affection has risen to the greatest inten-

sity, we can see at once, on opening the skull, isolated hemor-

rhages in the dura mater, and, after its removal, generally in still

greater number and extent in the pia mater, both in the portion

covering the surface of the brain and also in the folds which dip

down between the convolutions. These clots extend also to quite

a depth into the cortical substance of the brain, and may, as Buhl
has observed, reach the size of a pea. Hemorrhages may occur

also in the other portions of the brain, in the medullary matter,

in the commissures and ventricles, also in the optic thalami and
corpora striata, the crura, the pons, and in the cerebellum

(Buhl), and these ruptures of vessels can be traced along the

medulla oblongata and spinal cord. The substance of the brain

is thereby softened, especially in the neighborhood of the clots,

which are surrounded by a reddish or yellowish zone, while the
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spinal cord generally maintains a firmer consistence. Finally, in

the spinal nerves of botli sides, at the point of junction of theii

anterior and posterior roots, and including the intervertebral

ganglionary swelling upon the latter. Buhl found in one case this

remarkable appearance : tliey were almost doubled in thickness,

dark red on account of extravasation of blood, and in parts

yellow and softened. This appearance was most marked in the

lumbar nerves, somewhat less so in the roots of the nerves of

the upper cervical region, and least in the nerves distributed

to the back. Microscopical examination of these parts showed

also that the sheaths of the nerves, and here and there also the

strips of connective tissue running between the bundles of nerve-

fibres and the ganglion-cells of the sensitive roots, were filled

with accumulations of cells and nuclei.

Other Organs and Tissues.

Lymphatic Glands.—A pathological lesion, to which much
reference has been already made, consists in the inflammation

and swelling of the lymphatic glands, whose vasa ailerentia arise

in the diphtheritically affected portions of mucous membranes,

or which are connected with glands already involved. (Comp.

Sympt.) The periglandular and subcutaneous cellular tissue is, in

consequence, oedematously swollen and feels doughy, or, if there

is much infiltration, hard like a board. If such swollen glandu-

lar masses are divided on the cadaver, the subcutaneous connec-

tive tissue is found in part oedematously infiltrated, in part filled

with quantities of lymphoid cell-nuclei and pus-corpuscles, and

not seldom are there numerous capHlary hemorrhages varying

in size from that of a hemp-seed to that of a bean, both in this

and in the periglandular cellular tissue. In some cases I

found a large part, even more than the half, of a gland which

lay in a hemorrhagic cavity, surrounded by considerable layers

of extravasated blood. The gland itself had acquired a greater

or less additional volume by hyperplasia of its cellular ele-

ments, while its stroma of connective tissue showed no thick-

ening worthy of mention. I could almost always find in the

glands micrococci in considerable number.
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Of importance and especial bearing in relation to the etiology

and pathogenesis of diphtheria are, finally, the contents of the

vasa afferentia and connective tissue surrounding the nearest

cervical glands, as observed by me in a case which I published

several years ago. I found in the lymphatic vessels, and in the

network surrounding their glands, the vegetable parasites col-

lected in considerable quantity. Many lymphatic vessels ap-

peared to be entirely plugged by them for long distances ;
in

other places I saw smaller masses scattered along the vessels,

and again in others the micrococci occupied, in greater or less

quantities, different branches of the network of lymphatics, so

that the object presented, on account of this distribution of the

micrococci, almost the appearance of an unsuccessful injection

of the vessels. I found also between the different meshes of

the connective tissue, and between the fat-cells, larger or smaller

heaps of micrococci.

Notable anatomico-pathological alterations have as yet been

but seldom found in the muscles, although very varied disturb-

ances of the muscular system are produced directly by the

diphtheritic process, as by no other infectious disease. In the

majority of the cases, to decide according to scanty direct

information, the muscular fibres seem to have shown no varia-

tions from the normal character.

The degree of destruction of the muscular tissue produced by
diphtheritic infection can be seen, as I have shown, by experi-

mental transmission of the disease to animals, by inoculation

under the skin and into the muscular tissue. In such cases, in

distant groups of muscles, whole fibres can be found destroyed,

with partial disappearance of the cross-markings and crum-

bling into separate flakes and lumps ; while aga.n, in other

parts, alterations of the muscular fibres will be obs erved, which

bear all the signs of the waxy degeneration first described by
Zenker. The capillaries woven about the muscular tissue are

torn in many places, and the thickly crowded capillary hemor-

i-hages may give the alfected muscle of the rabbit an entirely

reddish brown, even black appearance. Even between the mus-
cular fasciculi, in the lymphatic spaces and serous canaliculi of

the interstitial connective tissue, are found in these inoculated
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animals extensive growths of micrococcus, which, having pene-

trated into them, fill all the spaces and meshes of the lymphatic

network about the muscular fasciculi by their rapid multipli-

cation, so that thereby in many regions a fine representation of

a partial injection is given.

Hitherto fatty degeneration and granular cloudiness of the

muscular fibres have been most frequently found, and in a case

of Buhl's, a boy, eight years old, who died in the fourth week
of the disease, these alterations extended over the muscles of the

body and heart, while at the same time fatty degeneration of

the other organs was also found. The accumulation of nuclei

and lymphoid cells, reaching far down into the subepithelial

tissues of the mucous membranes of the mouth and pharynx,

extends not seldom also into the underlying muscles, and I

found these cells in great numbers between the fibres of the mus-

cles of the palate and pharynx, also in the muscles of the lar-

ynx, the thyro-arytaen, internus and the transversus, and in

the fasciculi of the arytseno-epiglottidseus.

Capillary hemorrhages, in part visible to the naked eye, in

part microscopical, appear also in the muscles as in other

organs, and especially in the upper layers adjoining the mucosa,

while the deeper ones are generally found free fi-om them,

except in the rarest forms of septic diphtheria. In two cases,

once in the palatal muscles of a man forty years old, and again

in the laryngeal muscles of a girl thirteen years old, who died

on the ninth and thirteenth days of the disease, I found among

other apparently normal fibres, many which had undergone

complete waxy degeneration, and were broken up into larger

and smaller fragments, and partly crumbled. Both between the

normal and the degenerated fibres lay numerous nuclei and lym-

phoid cells ; the nuclei of the sarcolemma were also everywhere

enlarged and proliferating.

Of the group of diphtheritic wounds, the more detailed

description of which we must leave to the surgical text-books,

we can only consider in the present article the infection of a

wound of the trachea, where a tracheal fistula has been estab-

lished to prevent death by suffocation. As first symptom of

snch a diphtheritic process, developing here, I have observed
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alread}' on the second day after the performance of trache-

otomy, an extraordinary multiplication, in the secretion from

the wound, of micrococci which were not very numerous on

the preceding days. In addition to the large cells containing

much plasma, the nuclei of which were generally larger than a

pus-corpuscle, and other cells containing blood-corpuscles, the

secretion of the wound was found to contain these parasites

in great numbers, though not grouped together in glutinous

masses and colonies. On the third day, when the edges of the

wound already presented a discolored appearance, the majority

of the cellular elements were covered thickly with micrococci,

and had in part taken them into their interior. On the fourth

day,—the day on which the child succumbed to the disease,

—

the edges of the wound were covered with a gray, discolored,

foul-smelling exudation, which at the same time extended into

the trachea, and was in part coughed out through the canula

;

at this time, however, the cellular elements, which were pre-

sent in it before, had almost disappeared, and only scattered

nuclei and a few relatively well-preserved cells, thickly covered

with fungus, were found. But, on the other hand, the micrococ-

cus was present in all its forms, and the glutinous masses and

colonies formed large adherent patches in which detritus, fat

granules, and shapeless fragments were found. Eberth observed,

on the surfaces of the wound, from twenty-four to forty-eight

hours after the operation, the characteristic, dirty, yellowish-

gray, dry, diphtheritic coat, which could not be removed with-

out injury to the latter. On the section of fresh, diphtheritic

wounds of the trachea there appeared a distinct layer, recog-

nizable as a gray edge, which was nothing else than the surface

of the wound infiltrated with micrococcus. When the cut was

carried through the connective tissue Eberth found next to the

surface of the wound only a slight growth of cells, but deeper

an abundant one. The fundamental substance is in such cases

swollen and softened, but the elastic fibres are unchanged,

and in a measure form the framework of the diphtheritic skin

like covering, which is composed of some fibrinous exudation,

but principally of connective tissue, filled with scattered micro-

cocvi, assembled in small colonies. Although in such cases the
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mycosis is generally very superficial, yet in many places the

micrococcus is seen penetrating deeply between the bundles oi

connective tissue and muscles.

SeqitelcB.

Brain, Spinal Cord, and Peripheral Nervous System-

It has needed many years for us to give up pure hypothesis

in the explanation of diphtheritic paralyses, and to let fall the

ungrounded opinions of a paralysis due to the specific action of

the diphtheritic poison upon the nervous system, like lead pois-

oning, of one due to an idiomuscular affection, or of one due to

an£emia or defective assimilation of the blood. As we have

already mentioned, Buhl found in one case that the spinal nerves

were thickened at the roots, that hemorrhages had taken place,

and that the sheaths of the nerves, and here and there also the

strips of connective tissue running between the bundles of nerve-

fibres and the ganglion-cells of the sensitive roots, were filled

with lymphoid nuclei and cells. That such infiltrations are also

present in the further peripheral course of the nerves is not

improbable, still no direct observations upon this point have

been published.

Buhl thinks that the scantier and smaller localized accumula-

tions of nuclei and cells, which are produced in the lower grades

of infection, are absorbed again, after undergoing fatty degenera-

tion, without having made themselves particularly noticeable,

but that the more numerous and larger collections of the higher

grades are followed by a perceptible thickening of the connective

tissue. When these growths proceed to a further development

into connective tissue, the more or less marked distention of the

fresh connective tissue first disappears, the tissue contracts, and

consequently embraces circularly the sheaths of the nerves and

the bundles contained therein. Finally, it must be borne in mind

that as a result of absorption the thickest and most contracted

cicatrix becomes later again looser, more pliant and more mov-

able, that is, the connective tissue becomes normal ; conse-

quently, according to Buhl, the nei-ve symptoms appear when
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the constricting'efifect of the thickening of the connective tissue

begins, they persist while it lasts, and disappear finally when

the thickening diminishes.

That in the origin of diphtheritic paralysis we have to deal

not only with a retrogressive and transformative process of path-

ological products, caused by the disease, but also with an active,

still-enduring action of the disease in the brain, spinal cord, and

peripherical nerves, I had the opportunity to observe in a case of

diphtheritic ataxia. While the diphtheritic products were

undergoing further softening, and the successive degenerative

processes appeared' in the organs lying outside of the cavity of

the skull and vertebral column, the destructive process indicat-

ino: the general infection continued with undiminished activity in

these innermost cavities.

Whole muscles were atrophied to a degree which I had hith

erto seen only in the last stage of progressive muscular atrophy,

and the greater part of the still preserved muscular fibres were

undergoing fatty degeneration, and only here and there among

them could be found fibres that were apparently still healthy.

While the pharyngeal mucous membrane showed neither scars

nor losses of substance, nor any other changes beyond an

extreme anjsmia, the mucous membrane of the larynx and

trachea was rather pale and gray in color, slightly swollen, and

covered with numerous grayish-opaque nodules, as large as a mil-

let-seed.' These grayish nodules were composed of large masses

of lymphoid cells and nuclei, which in some places lifted the

vibratile epithelium in corresponding strips away from the thin

and striped-looking basement membrane, in others were crowded

between the epithelial cells, and in others again lay upon them.

In the subepithelial and submucous tissue there were found,

together with the numerous crowds of 3^oung cells and nuclei,

broad and extended layers of larger and smaller granules, and
drops of fat, and isolated, broken-down cells undergoing fatty

degeneration. The upper lobes of the lungs were pale, empty of

blood, and contained air ; both the lower ones were (Edematous

without inflammatory infiltration or thickening. In the tissue

' Comp. Dr. M. Roth, of Greifsvvald, Lymphatic Growths after DipLtheritis. Virch,

Archiv, LIV. 1 and 2, p. 254. 1871.
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of the lung itself fat granules and cells m latty degeneration

could be seen. The muscle of the heart was withered, friable,

and all its fibres in a state of fatty degeneration. In the liver

and kidneys, likewise, were found the signs of a high degree of

fatty deg(meration, both in the hepatic cells and epithelium of

the uriniferous tubes, and in the interstitial tissue, in which

numerous degenerated cells and nuclei were embedded. Finally,

the spleen appeared soft, and its capsule was slightly stretched,

while in the stomach and intestine no alterations worth mention-

ing were noted.

But, on the other hand, the opening of the skull and verte-

bral column disclosed a picture which corresponded exactly with

that which was presented only in the highest forms of general

infection, and during its most acute course in the affected organs

and tissues.

Prominent above all was the hypersemia and the extravasa-

tions which covered the exj)osed organs. When the numerous

points were examined more closely, it was found that the extra-

vasated blood appeared to be in part fresh, belonging to hemor-

rhages that had occurred during the last days, and in part differ-

ently altered, even changed into crumbling rust-colored masses.

The same conditions appeared on examination of the substance

of the brain and spinal cord, and the nerves issuing from it.

Here then were the evidences of unintermitted ruptures of the

vessels, discoverable, four weeks after these hemorrhages had

ceased, in the primaril}^ affected mucous membranes and other

tissues, and while their traces could still scarcely be demon-

strated microscopically.

The skull-cap and meninges of the brain were exceptionally

hyperfemic, their veins distended with blood, the membranes of

the brain slightly clouded, and the sulci between the convolu-

tions somewhat diminished. The substance of the brain was

compact, congested, broken by capillary apoplexies, and a clot as

large as a cherry-pit lay in front and on the inner side of the left

optic thalamus. The ventricles were not distended, and con-

tained onl}^ a small amount of bloody serum ; on the other hand,

the choroid plexus was tilled with blood. The cerebellum also

was congested, but showed fewer apoplexies. The medulla
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oblongata, the olivary bodies, the pons, the corpora quadrige-

niina, the lateral portions of the cerebellum, and the fissures of

Sylvius were completely lined with clots from smaller hemor-

rhages, and with vessels distended with blood.

The meninges of the spinal cord were still more alfected ;
in

some parts there were fresh extravasations, in others the traces of

earlier ones covered broad strips, especially upon the right side

where the roots of the nerves were entirely enveloped in coagula.

Microscopical examination of the spinal cord showed a consider-

able increase of nuclei in the gray matter which to the naked eye

appeared free from hemorrhages and softened spots. The infil-

tration of nuclei extended rather into the anterior horns of the

gray matter, which was most richly filled with microscopical

hemorrhages, and the nuclei themselves were undergoing fatty

degeneration. Most of the nuclei were thickly infiltrated with

granules of fat ; the membrane was exceedingly tender and was

wanting in some -parts ; the granules were still in simple aggre-

gations, or had run together into larger drops, until they finally

formed great spherical masses of fat, which enveloped like a

sheath the vessels and nerve, fibres, and also the roots of the

nerves in the anterior and posterior columns of the cord, and
assumed many grotesque, stalactite-like forms. In the capil-

laries of the cord I found fatty degeneration, and in the adven-

titia of the small veins a marked increase of nuclei. Most
remarkable was an exudation, rich in cells, upon the vibratile

epithelium of the central canal of the spinal cord ; this exuda-
tion filled its calibre almost completely, and extended with slight

interruptions throughout almost its entire length. Under this

vibratile epithelium was a free infiltration of nuclei, which
penetrated, especially on the right and left, far into the neigh-

boring tissue.

Similar alterations in the spinal cord, which correspond
exactly with a disseminated m3^elitis, were observed and de-

scribed as such after small-pox by Lewinson.

Finally, it is of importance that in this case a large quantity
of the smallest variety of micrococcus was found as well in the
blood and hemorrhages of the membranes of the brain and spinal
cord, as in the tissues.
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According to the results of these investigations, we shall then

have to explain the functional disturbances in the different mus-
cles, from simple paresis of individual groups up to complete

paralysis of the same, or of the whole muscular system, by the

alterations first in the muscle itself, then in the peripheral nerv-

ous system, and finally in the central organs, brain and spinal

cor.d.

DIAGNOSIS.

Distinctive as are the symptoms with which diphtheria ap-

pears in its clearly marked forms, yet it is quite often difficult

in individual cases to decide if diphtheritic disease be present.

In general, one is less likely to err in the diagnosis during an

epidemic of the disease, than in sporadic cases, in which a

definite distinction is often extraordinarily diflicult.

In the whole list of subjective symptoms there is no single

one which would be completely indicative and conclusive in the

diagnosis ; and just as little possible would it be to give a com-

plete and well-defined picture of a diphtheritic attack which

would correctly represent every case at all times. A circum-

spect weighing of all the diagnostic points, a careful review of

the general symptoms, a close ocular inspection and physical

examination, a microscopical analysis of the patches adhering

to the mucous membranes, are essential to form a conclusive

opinion in doubtful cases.

CatarrTial Form.

The catarrhal form of diphtheria is generally recognized with

most difficulty because of its apparently insignificant symptoms,

and other diseases are most frequently taken for this form. Its

further development and passage into a more serious form

removes all doubt after a time, and justifies the first diagnosis.

Catarrhal anginse are most frequently looked upon as diph-

theritic processes ; in them a hypersecretion from the tonsils

takes place, with moderate redness and swelling. A small part

of the secretion is generally forced out of the follicles, as a
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yellowish, sticky mass, and forms about the latter a thin layer

that can be easily removed with a brush, and in which the differ-

ent fungus and bacteria forms, leptothrix buccalis, oidium

albicans, cryptococcus, etc., develop later. In other cases,

slight follicular erosions are formed, and the yellow suppurating

base of these little ulcerations can, on superficial observation, be

likewise mistaken for a diphtheritic deposit. The borders of the

ulcers and the distinct loss of substance, which can almost

always be seen, make the diagnosis sufficiently sure, for diph-

theria, especially in these lighter forms, never causes such loss

of substance, and testimony to the contrary should be accepted

only with the greatest reserve.

Aphthae, also, if they appear upon the mucous membrane of

the soft palate, may be mistaken on superficial investigation for

diphtheritic products, and this is especially the case if the

broken vesicles run together and represent a larger ulcer. A
moderately careful examination will enable one to distinguish

between these and diphtheritic deposits without difficulty.

Even when no new vesicles or nodular elevations appear beside

those that are already broken, still there is always present a

larger or smaller irregular ulcer, the borders of which are slightl}'"

raised and hard, and often bleed easily on pressure, while the

base, which is to be found in the mucous or submucous tissue,

presents a lardaceous appearance, and likewise often bleeds when
touched with some force (Bamberger). When the vesicles filled

with yellowish exudation increase rapidly in size and run

together before the covering layer of epithelium is broken, the

characteristic foi-m produced by the aggregated vesicles can

always be correctly recognized.

Croupous and Septic Forms.

When the severe forms of diphtheria appear with violent

general symptoms, high fever, great prostration, evident brain

symptoms, tumefaction of the spleen, it is possible that the local

symptoms may be thereb}^ more or less hidden, and another
essentially typhoid process seem to be going on. As a rule,

the local symptoms, swelling, exudation, and difficulty of swal-
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lowing, are developv.d to an equally intense degree in these forms

of malignant diphtheria of the pharynx, and consequently draw

attention to themselves from the first ; bat there are individual

cases in which an extensive exudation may cause pains in the

neck that are scarcely noticeable, and the patients, especially

when they are not very sensitive, do not mention them, but they

and their attendants feel most anxious on account of the severe

general symptoms alone, the typhoid fever and the great prostra-

tion. A single inspection of the pharnyx will make the diag-

nosis sure in such cases, and an attentive examination of the

patient will, almost without exception, impel to such an inspec-

tion.

The diagnosis becomes difficult when the diphtheritic process

first develops in places which are not immediately accessible to

the eye of the examining physician. If the localization of the

diphtheria has taken place primarily in the cavity of the nose,

the diagnosis in the majority of cases first becomes possible after

the symptoms of nasal diphtheria have been completely de-

veloped (vid. supra). Patches upon the posterior portions of

the turbinated bones, in the naso-pharyngeal cavity and upon

the posterior surface of the soft palate, may be discovered in cer-

tain cases with the aid of the rliinoscopic mirror, without regard

to the fact that in such cases the whole mucous membrane of the

pharynx and of the soft palate is sympathetically afllected. In

similar manner are processes in the lower portions of the oeso-

phagus, in the entrance to the larynx and in the larynx itself, to

be recognized only by means of the laryngoscope.

The diagnosis of this disease from simple croup is attended

with certain difiiculties. The anatomico-pathological separation

of croup and diphtheria, according as a fibrinous exudation lies

upon or in the mucous membrane, is no longer possible, since we

have seen that in the severest forms of diphtheria, those followed

by extensive and long-enduring paralysis, free fibrinous exuda-

tions have been formed upon the mucous membrane. Accord-

ingly, if we consider croup an independent form of disease, and

do not, as has repeatedly happened since Bretonneau' s time, iden-

tify it with diphtheria, we must indicate by the name croup only

a purely local inflam.a..tion of the larynx and mucous membrane,
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called forth by different deleterious natural inflaences, atmos

pheric relations, etc., in which the degree of inflammatory irri-

tation is so high that there is no longer produced a sero-purulent,

but a fibrinous exudation. The clinical distinction between the

two diseases will consequently lie in a careful estimate of the

general symptoms, the affection of the glands and kidneys, in the

non-contagiousness, and partly also in the sporadic appearance of

the croupous inflammation. All other diagnostic points are un-

reliable, and where these are lacking a strict diagnosis may be

impossible during the first period of the disease.

When diphtheria is accompanied, as happens in rare cases,

by a slight erythema of the neck and breast, it may be mistaken

for scarlet fever. Here, too, the local as well as the general

symptoms are much more j)rominent ; a bright inflammatory red-

ness spreads over the mucous membrane of the mouth and

pharynx, and even of the tongue, and that too in cases in which

there has been no formation of false membranes, and only single,

small, yellowish patches are visible upon the tonsils, while the

fever has already reached an unusual height ; violent agitation of

the patient, vomiting, headache, delirium, convulsions and stupor

appear, as they do only excej)tionally in pure diphtheria.

Gangrene,

Gangrenous lesions in the mouth, when they are really preser. t,

taken in connection with the characteristic alterations of the

affected organs, can hardly be confounded with other diseases
;

whether or not they are the final symptoms of a diphtheritic pro-

cess can be known by the simultaneous existence of diphtheritic

products, or possibly shown by the anamnesis. (Corap. gang, of
mouth and pharynx.) The question oftener is, whether in a case
that is unquestionably diphtheritic actual gangrenous destruc-
tion of the soft parts has occurred or not. If any doubt should
stUl exist after an accurate weigliing of all the symptoms and
consideration of the repeatedly described destructive processes
in the thick false membrane stained by hemorrhages, the removal
of thes(3 broken-down masses, and the laying bare of the mucosa,
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deprived only of its epitlieliiim, will at once make the diagnosis

sure.

When actual necrosis of the tissue of the mucous membrane
occurs in places under the false membranes, and we can with cer-

tainty exclude the possibility that an ulcerative process may
have existed already during the earlier period of the diphtheritic

affection, we shall find small or large ulcers, with sharp, red-

dened edges, and yellowish-gray, easily bleeding base, upon
which, as upon the edges, some remnants of the earlier deposits

may still be adherent. Very often cavities and depressions, scars

of earlier abscesses in the tonsils, the forms of which were not

previously known, are mistaken for diphtheritic ulcerations,

especially where the bottom of such a depression still remains

filled with a grayish-yellow exudation after the removal of all

the false membranes, and even after a complete cleaning of the

cavity of the mouth. But even in these, often extensive depres-

sions, the false membranes finally come off suddenly and com-

pletely, leaving behind them a normal mucous membrane, or an

old distinct cicatrix.

Secondary Paralyses.

When an attack of diphtheria has been observed, or can be

proved with certainty from the anamnesis, the paralyses which

gradually make their appearance after some time must be con-

sidered as additional symptoms of this process. The diagnosis is

then subject to no doubt. The case is the same if the paralytic

symptoms appear after external wounds, which were infected

with diphtheritic matter, for the only difference here is that the

primary affection has developed in another than the usual place,

and the infection of the organism has taken place in another

way ; the ultimate general affection remains the same whether

the diphtheritic contagion is received through the lymphatics of

the hand and arm or through those of the organs of the throat.

Also in cases in which the anamnesis has not given a satisfac-

tory result, a sure basis for the diagnosis can be gained in the

characteristic development and order of succession of the single

successive muscular paralyses. The diagnosis becomes more dif-



OERTEL.—DIPHTHERIA. 665

ficult and even impossible when this regular course is not fol-

lowed, but the paralyses appear in iiTegular succession and

especially in unilateral forms.

PROGNOSIS.

On account of the difference in the phases of development

through which the diphtheritic process goes, the indications for

prognosis are also different, and are preferably divided into two

main groups :

{a.) Those which furnish a general indication of the course of

the disease.

(5.) Those from which only a special prediction for the next

stage of the disease can be made.

General Prognostic Indications.

(1.) A definite prognosis of the course and termination of a

diphtheritic affection, as was indicated in the description of the

development and course of this process, is in no case possible,

for neither slight local lesions nor inconsiderable disturbances of

the general health exclude a sudden passage into the severe forms

and a fatal termination.

(2.) The prognosis of di]3htheria is dependent upon time and

place only when the disease spreads in greater or smaller epi-

demics over communities or districts, and the special cases are

to be judged according to the violence of the epidemic at the time.

When the diphtheria appears sporadically no difference has

as yet been observed, neither in the season of the year nor in the

neighborhood. (Comp. Etiol.) When the disease has been

directly communicated, a prognosis can be made in the isolated

cases according to the virulence and intensity of the case from

which the transmission took place. The rate of mortality in the

different epidemics ranges between thirty and forty per cent. , and
rises higher as the number of children among those attacked is

greater.

(3.) The age and constitution of the patient weigh heavily in

the scales of prognosis of diphtheria. With regard to the first
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the prognosis is more unfavorable as the child is younger, for

the spread of the disease to the larynx occurs oftenest in chil-

dren, and at the same time is the most dangerous. As to consti-

tution, when the general infection is of a high grade, and th(3

disease lasts for a long time, the prognosis is more favorabli3

for those who were previously healthy and strong, than for

those wlio were badly nourished and reduced in strength, scro-

fulous, or weakened by other wasting diseases ; but in cases in

which the larynx is especially attacked, the constitution has

no importance in the prognosis, but rather the age of the patient

and the relative amount of endolaryngeal space are indicative.

Special Prognostic Indications.

As tlie different forms of development of diphtheria are dis-

tinguished from one another by the intensity of the process, so,

too, do the prognoses of the individual forms vary. The prog-

nosis is more favorable in the catarrhal than in the croupous

form, and in the croupous than in the septic or gangrenous, in

which it is almost invariably fatal. In the catarrhal form,

which in the majority of cases ends in cure, the danger lies in its

passage into the croupous form, in which, especially when it

occurs in children or young persons, the spread of the fibrinous

exudation upon the larynx and trachea proves fatal in the

immense majority of cases, so that the average rate of recovery

scarcely amounts to five or possibly ten per cent.

It must also be remembered that the prognosis is more favor-

able as the surface which the false membrane covers is smaller.

Tlie larger this is, the greater the danger that, on the one hand,

the process may extend to the nose and the larynx, and that, on

the other hand, grave septic symptoms may occur,—as almost

always happens when the posterior cavities of the nose are

affected,—and lead through general poisoning to death. When
the seplic form has developed, the prognosis is so much the more

grave as the surface upon which the broken-down masses of

exudation lie is more extensive, as their decomposition is more

energetic, the odor from the mouth more foul, the yellowish-

watery secretion from the mouth and nose more offensive and
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coiTOsive, tlie involved lymphatic district larger, and tlie swelling

of the glands and peri-glandular cellular tissue more consider-

able.

If the fever increases gradually during the course of such a

process and assumes the adynamic type, and the temperature

rises to 105° or 105.8°, complete blood-poisoning ensues, and the

disease, almost without exception, ends fatally. In other cases

the temperature sinks suddenly and rapidly below the normal

point, the pulse becomes small and irregular, mtermitteut, the

heart sounds scarcely audible, the skin is covered with a clammy

sweat
;
here, too, death is almost the invariable termination of

the disease.

The prognosis in the gangrenous forms is determined entirely

by those criteria which are especially indicative in gangrene.

We have finally to consider the prognosis of those cases in

which wounds have been infected by the diphtheritic poison, or in

which accidental wounds of the skin, intertrigo, eczema, excoria-

tions caused by blistering, leech-bites, wounds of the trachea in

tracheotomy, have been likewise diphtheritically affected by a

previously existing diphtheria of the pharynx. In cases of the

first kind the prognosis is always in a high degree unfavorable,

and is determined by all those symptoms which are indicative

for diphtheritic wounds ; in those of the latter kind the prog-

nosis of the previously existing affection of the mucous mem-
brane is rendered more unfavorable by that of the infected

wounds.

Sequelce.

Whether secondary paralyses wiU develop after the termina-

tion of the disease, and what their nature will be, cannot as a
rule be previously determined with certainty; but that diph-

theritically infected wounds can be followed by paralysis of dif-

ferent groups of muscles should not be forgotten.

The more severe the affection of the mucous membrane, and
the longer its duration before the fall of the false membranes,
the greater is the probability that it will be followed by paraly-.

sis, the intensity and extension of which over a larger or smaller
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portion of the muscular system stand, as a rule, in close rela-

tion with the severity of the primary affection.

The paralyses should be judged more favorably, as their

extension is less, and as the deeper muscles of the oesophagus

and larynx are less affected. The danger to the life of the

patient in the latter cases lies in the disturbances produced by
inanition, and also in the entrance of morsels of food into the

air-passages and lungs, whereby the larger pieces may cause

sudden suffocation, and the smaller ones induce pneumonia by
their presence as foreign bodies. If the affection spreads gradu-

ally over the muscles of the trunk, paralysis of the muscles of

respiration and of the heart is to be feared. Finally, in very

severe cases certain groups of muscles may remain more or less

completely paralyzed after the others have recovered then- func

tional capacity.

Treatment.

In diphtheria we have to deal at first with an infection which

is localized, and afterwards with a general disease resulting from

this, out of which may ultimately be developed still a later affec-

tion of various organs. Consequently, the precise problems of

treatment will be found indicated in the different phases of

development of the diphtheritic process. We possess no specific

remedy against the disease, but the basis of treatment will alwa3^s

have to be the sum-total of our acquaintance with the special

pathological process, its origin, course, and retrogression, and

hence the treatment will have to be divided into

I. Local

;

II. General ; and

III. Treatment of the Sequelae.

Treatment of the Local Infection.

The problems to be solved in the treatment of the local infec-

tion are

—

1. To treat the inflammation depending on the infection, and

its immediate results.
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2. To prevent septic disease and a general poisoning of tlie

system.

In order to solve the^^r^^ problem in a way corresponding tc

the knowledge and the remedies we possess, we must endeavor to

confine the disease to that form in which it comes under treat-

ment, and to prevent it from passing into a severer form ;
to put

a stop by every possible means to the spread of the process, and

to bring about a retrogression of the inflammatory process with

removal of the pseudo-membranes and necrosed tissues ; where

the exudation has already reached the mucous membrane of the

neighboring organs, the nose and the larynx, to combat the

symptoms resulting from it which jeopardize life ; and finally,

to moderate the subjective symptoms specially related to the

inflammation—viz., the pain and difficulty of swallowing.

Among the requirements comprised in the second problem of

the local treatment must always be counted first the early and

most complete removal possible from the tissues of all substances

which cause the disease
;
secondly, the arrest or limitation, by

destruction of vegetable parasites and other ferments, of the

decomposition going on in the products of the disease ; in the

next place, the most general disinfection possible, and especially

the cleansing of the mouth and throat ; and finally, the preven-

tion of any further entrance of micrococci and of the continued

absorption of injuiious products of decomposition from the sur-

faces of the diseased tissues.

How far now it is possible to fulfil these indications will be

shown by a comparative examination of the circumstances con-

nected with the retrogression of the local process, and of the

remedies which promote this end.

In the management of the diphtheritic inflammation on

mucous membranes we have two objects to keep prominently

before us, the thorough analysis of which must prove of the

utmost importance : first, the character of the inflammation

itself
;
secondly, the signs of reaction which precede the process

of repair,—the vis medicatrix naturae. These two premises are

of general significance, and will be ultimately conclusive in every
therapeutic investigation.

The diphtheritic atfection of the mucous membrane is dis-
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tinguished as an exudative inflammation, which may increase

from a simple catarrhal exudation to the pouring out of a

fibrinous effusion upon the mucous membrane, or may even lead

to the mortification of the tissue itself through the amount of

inflammatory products and of micrococci ; at the same time the

entrance of vegetable organisms into the blood and the absorp-

tion of injurious products of decomposition induce a general

poisoning of the system.

Any therapeutic procedure, then, which in an}^ way involves

the danger of promoting these processes will be already barred

in advance. When retrogression of the pathological process

takes place, and the false membranes become detached by the

unaided efforts of Nature, we find that this is invariably done

through suppuration. The entrance of micrococci and the ab-

sorption of putrefying substances is prevented by a thick imper-

meable layer of pus-corpuscles, which at first infiltrate the super-

ficial portions of the tissue, and ultimately pressing forth from

it, form a separating stratum of pus on the surface of the mucous
membrane. The process of healing, in the case of wounds which

are the seat of diphtheritic infection, is accomplished in the

same way, as I have repeatedly demonstrated in diphtheria of

the respiratory mucous membrane ; the removal of dangerous

matters is accomplished here, too, by means of suppuration.

Let us now, in view of these facts, examine the physiological

operation of those means which may be employed therapeuti-

cally against the diphtheritic inflammation, and let us compare

it with the results already attained by the same means used

empirically.

Among antiphlogistic remedies the two principal ones are tlie

abstraction of hlood^ and ice. So far as we have learn'^l any-

thing of the morbid process under discussion, it is clear that

local blood-letting would prove of no use,—and general blood-

letting is certainly not to be thought of. The inflammation of

the respiratory mucous membrane caused \)j diphtheritic infec-

tion is not in the least altered by the application of leeches in

the submaxillary region or other parts of the neck, while even

a slight loss of blood will only hasten the failure of strength

which is imminent without this,—not to mention the danger of
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tlie leech-bites being converted into diphtlieritic ulcers. But the

appUcation of cold, even in the form of ice, will not be capable of

exercising an effect equal to the demands of the case. We
must above all remember that ice is indicated in those forms of

inflammation only in which, beyond a mere limitation of the

inflammation, there exists the possibility that resolution may

take place. Here, however, the inflammation is caused and kept

up by infectious substances, by the luxuriant growth of micro-

cocci upon which cold, as far as its employment in these places is

possible, can have no destructive effect—can, in fact, scarcely

check its spread. Specimens of micrococcus and bacterium

termo, which, suspended in water, I exposed for twenty-four

hours to a temperature of about 4° below zero, Fahr., showed

themselves again capable of motion and propagation after the

melting of the ice. Besides, here we have to do not with a simple

inflammatory process, but with an exudative process by which

thick, skin-like pseudo-membranes are thrown out upon the

mucous membranes, and form the most favorable soil for the

growth of micrococcus and for the processes of decomposition.

It will not be possible to effect a detachment of those membranes

by ever so energetic an employment of ice, and just as little can

their spread thus be checked, or their histological composition

altered, of which latter fact I have convinced myself by numer-

ous microscopical investigations. Moreover, under the energetic

employment of ice the fibrinous secretion keeps constantly going

on, while a purulent infiltration of the membranes can only

occur sparingly or not at all ; hence the formation of a purulent

layer of demarcation and the spontaneous detachment which

results from it become almost impossible. The result, then,

attained empirically with this remedy quite agrees with our

investigations. It is impossible to use ice continuously for a

considerable time, and even the moderate use of it will generally

have to be discontinued after three or four days. The only

thing that can occasionally be accomplished by ice is, in certain

cases, to diminish the pain (seldom permanently) in the inflamed

parts ; but the painful ness of diphtheria is exceedingly slight in

comparison with an ordinary phlegmonous angina, and stands in

no sort of relation to the real severity of the disease ; so this sab-
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jective alleviation, which can, for that matter, be attained by
other remedies, must not be considered as sufficient to decide the

choice of this as a therapeutic procedure.

Two modes of treatment must next be considered. The first

consists in the effort to remove the seeds of the infectious mate-

rial from the mucous membranes, by mechanical detachment of

the pseudo-membranes, or by destroying them with caustics or

chemical solutions ; the second aims to effect, by astringents

mainly, a contraction of the inflamed mucous membrane, and a

limitation of the exudation.

Now, as far as concerns the meclianical detachment of the

pseudo-membranes, as being sources of inflammation, it certainly

requires only a brief reference to the pathology of the process to

make evident the uselessness and danger of such an interfer-

ence. It cannot be enough insisted on that in diphtheria of the

mouth and throat the contagious material is not confined to the

false membranes, but is present throughout all the mucous mem-
branes involved, as well as noticeably in the fluids of the mouth,

in greater or less quantity. If now we attempt the mechanical

detachment of the deposit, which in the beginning of the process

is still quite firmly adherent, it always results in the production

of small wounds of the surface of the mucous membrane, as

shown by bleeding points where the individual capillaries have

been torn. The possibility of an easier and considerable entrance

of vegetable parasites and products of decomposition into the tis-

sues is thus readily afforded, and, as proved experimentally, the

life of the patient is put in far greater danger. The immediate

result of such mechanical violence is, as a rule, the rapid repro-

duction of the pseudo-membranes, and at the same time they

spread over a greater extent, owing to the increase of local

inflammation and fibrinous exudation. But the final results,

where such a procedure has been resorted to, are extraordinarily

bad ; the vast majority of patients, and, where the diseased

process is intense, the whole of them, succumb to the infection of

the general system.

In the attempt to c<i mbat the local process by cauterization^

we meet with a state of things similar to what occurs when a,

simple mechanical detachment of the pseudo-membranes is
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attempted. This procedure was one of the earliest employed

against diphtheria, and since it agreed very closely with the

theoretical views held on the subject, it was soon very widely

adopted. Not only is it impossible completely to annihilate the

diphtheritic contagious material, even by repeated cauterization,

when it has once become diffused throughout the whole buccal

cavity,—though every patch be never so carefully destroyed,—

but it is also impossible to combat the local disease by attempts

to convert the specific inflammation into a simple one by these

cauterizations. The immediate result of even the most prudent

cauterization is always a certain degree of mechanical violence to

the inflamed mucous membrane, and the more circumspectly we

endeavor to destroy all the grayish-white deposits, the more is

the subepithelial tissue of the mucous membrane laid bare, the

resulting slough failing to afford thorough protection in the way

of a covering. In the cavity of the mouth, and in the mucus

and saliva it contains, growths of micrococcus, as products of

decomposition, are present in sufficient quantity to easily find

their way into the lacerated parts of the mucous membrane, even

though these be scarcely as large as a pin' s head, or only dis-

cernible with the microscope ; and besides, the increased inflam-

mation caused by the mechanical and chemical irritation fur-

nishes a much more favorable soil.' I was enabled to observe

these facts and prove them experimentally as long ago as 1864

and 1865. There can be no doubt, then, that the unfavorable

results which have been attained on all sides hy cauterizations,

more or less energetically practised, must put a stop to this pro-

cedure, even if in its stead we should be obliged to resort to the

opposite, the purely expectant and symptomatic treatment.

But even the attempt to dissolve the pseudo-membranes

chemically will prove practically valuable only so far as it can

widen the space encroached upon by the membranes. But the

danger of suffocation is scarcely to be feared when the throat

alone is affected, however thick the membranous deposits may
be, but only when the larynx and trachea are involved at the

same time, and whe-n, owing to the encroachment of the mem-

' Compare Aertzl. Intell.-Bl. 2868. No. 31.

43
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branes, it becomes of vital consequence to remove them. Witli

regard to tlie afT(3ction of the mucous membrane itself, as well in

the case of the mouth and throat as in that of the other air-

passages, the solution of the false membranes by chemical means,

cannot, as I have shown, have the least influence so long as the

inflammation itself is not subdued ; after dissolving the pseudo-

membranes a new fibrinous exudation takes place, a second one

forms, and even sometimes a third, without the treatment having

gained any advance upon the disease. It is a necessary condi-

tion for improvement that after the removal of the false mem-
branes the exudation also should cease, and a corresponding reac-

tion, with energetic production of pus and new formation of cells,

should take place upon the mucous membrane, which lias been

deprived of its epithelium, and perhaps, too, of the iippermost of

its layers of connective tissue. The danger, too, of a general sys-

temic infection is just as little diminished by the chemical detach-

ment of the pseudo-membranes as by the mechanical, and besides

in the former case the possibility of the introduction of masses

of micrococcus and of decomposing substances into the mucous

membrane, already laid bare and deprived of its epithelium, is

greatly increased ; the vegetable parasites and products of decom-

position present in the mouth and pharynx are just as little de-

stroyed by the chemical agents used for dissolving the mem-
branes as by the caustics, which were formerly employed locally,

When, therefore, it is not a question of treating a mechanical

closure of the air-passages, or of averting the danger of threaten-

ing suffocation, we have no reason for using this procedure.

Lastly, it was quite early thought possible to obtain by

astringents, especially in the form of gargles, "an increase of the

organic cohesion of the mucosa," and thereby to antagonize

^,he threatened loosening and dissolving of the tissue. Wit i-

out considering the theoretical notion ly'mg at the foundation of

this treatment, no diminution of the exudation on the inflamed

mucous membranes could be obtained by ever so energetic ai

employment of these means
;
but, on the contrary, through the

irritation caused by these articles an increase oi the inflamma-

tion would be occasioned and kept up. Just the same condi-

tions obtain here as in exudative inflammations in other mucous
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membranes; if an energetic treatment with astringents is em-

ployed in the acnte stage, we have as a resnlt an increase of

the diseased process. But even supposing it possible to obtain a

diminution of the fibrinous exudation by such means, still noth-

ing would be gained in this way towards the cure of the pro-

cesses of inflammation and decomposition in the mucous mem-

branes. Neither does it effect the detachment of the pseudo-

membranes and destruction of the masses of micrococcus, since

these, unless nature interposes a boundary by the formation of

pus, may continue to grow unmolested within the tissues ; nor is

a stop thereby put to the decomposition of pathological products,

and the possible formation of injurious substances in the mouth
and throat. Finally, as concerns the statistics of the emj)irical

results, they do not testify in favor of the curative action of

these remedies, since the astringents have proved themselves

completely useless in every important case ; and in the great

number of cases which run an easy course, and are confined to

a local manifestation, the favorable results are capable of an
entirely different explanation.

In contrast to these various methods of limiting the further

progress of diphtheria by antiphlogistic, caustic, astringent, and
similar means—the intent of which is to combat the inflammatory
reaction of the mucous membrane caused by the fungi—is the
effort which has been made to excite energetically a rapid and
abundant production of pus. I endeavored to solve this problem
by the employment of moist warmth, in the form of hot vapor,
by means of which a temperature of from 113° to 122° Fahr. was
kept up for a considerable time in the mouth of the patient,

and I could at once determine the appearances of reaction due
to the attempt, viz., an abundant suppuration, causing demar-
cation.

The first appearances which are obsei-ved as a result of the
operation of hot vapor are always constant, and distinctly

noticeable as early as at the end of from twelve to eighteen
hours, during which the inhalation has been practised hourly
or half-hourly for a quarter of an hour at a time

; but these
effects will be developed more slowly, if a considerable fibrinous
exudation, with partial decomposition of the pseudo-membranes,
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has already taken place, and the capacity for reaction of the

tissues is almost extinguished ; or they will not be induced at

all where the process has already run into septica3niia. The mar-

gins of the diphtheritic deposits, which generally pass imper-

ceptibly into the surrounding tissues, become more sharply de-

fined and contrast strikingly with the intensely reddened mucous
membrane. The membranes therefore at the first glance seem

enlarged. In some places, too, it will appear as if new membranes

had formed, where before there had been none ; this is due to the

fact that they had previously escaped notice from their small size

and from the presence of mucus, which concealed their outlines.

Thus it will appear as if the disease had increased in intensity.

The operation of the hot vapor, however, has been to induce a

considerable excretion of pus-corpuscles, and these have infil-

trated the epithelium, or its delicate network, which was already

infected and grown full of micrococci. Under longer continued

operation of the hot steam, soon no further enlargement of the

patches will be noticed. The pseudo-membranes become gradu-

ally thicker, are raised up from the mucous membrane
; their

whitish-gray color becomes more yellowish or of a dirty gray,

and their surfaces wrinkled and uneven, while the redness of the

adjacent mucous membrane also fades and the swelling disap-

pears. After some days we obtain with the necessary amount of

suppuration a complete detachment of the pseudo-membranes,

and they are expectorated by the patient, either whole or in sin-

gle, scarcely noticeable fragments, or are possibly in part swal-

lowed. The thickness of such membranes as a rule never amounts

to less than two mm.
If we examine the structure of these membranes on vertical

section, we find that their upper layer, for perhaps a third of

their thickness, consists of broken-down epithelium, flakes of

fibrine and of fibrinous twigs and branches, crowded closely

together, forming great open spaces and alveoli with a stellate

arrangement, in which considerable colonies of micrococci have

been deposited in balls and spherical masses. Also between the

single branches and twigs micrococci are still discernible, scat-

tered in nests and strips. Towards the second third of the mem-

brane, the single branches and twigs of the fibrinous network are
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gradually lost, numerous pus-corpuscles infiltrate their single

meshes, and are constantly crowding up ; the fungus growths,

too, keep diminishing, so that ultimately the under half of the

membrane consists merely of pus-corpuscles, thickly crowded

together, and scanty coagula, the whole forming a thick wall of

separation between the primary pathological products and the

mucous membrane itself. Where numerous capillary hemoi*

rhages have already occurred, with extensive fibrinous exuda-

tion, and the thick, brawn-like deposits have acquired a brown-

ish or blackish appearance, the first signs of purulent infiltra-

tion are less distinctly noticed. The fibrinous exudation grad-

ually ceases, and after a few days the membranes are cast off in

large, connected pieces, this result being due to the process of

suppuration, which separates and detaches the twigs of fibrine

from the tissues. The masses of mucus, too, which have col-

lected under the membranes, may possibly contribute to their

detachment. For a short time some pus still continues to be

secreted on those parts of the mucous membrane which have

become free, but it disappears with the rapid development of the

young epithelium.

In the application of the hot vapor an ordinary broad pot, with

boiling water or infusion of mallows, can oe used, from which
the vapor as it forms is conducted through a suitable funnel, as

hot and abundant as possible, into the mouth of the patient
;
or,

if we prefer it, we may use an apparatus which is expressly
made for such purposes. This apparatus, which I have used for

several years, wonderfully facilitates the employment of hot
vapor, especially with children

; the wide conducting-tube is

simply placed in front of the open mouth, or is allowed to be
taken into the mouth itself, and a uniform development and
introduction of the hot vapor is thus secured. With this

apparatus we can at the same time accomplish a thorough
cleansing of the cavity of the mouth and throat from mucus and
the fluids of the mouth, by employing a fluid which dissolves
the mucus, but which at the same time acts indifferently on the
organism. Such a fluid, steadily flowing over the mucous
membrane, washes away masses of mucus, remnants of food, and
other products of decomposition. We can also use suitable weak
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solutions of chloride of sodium, or chlorate of potash or othei

alkalies, only we must avoid strong disinfecting substances, such

as carbolic acid or permanganate of potash, because, after long-

continued inhalation, more or less of these substances is always

carried into the bronchi and may produce symptoms of irritation.

Solutions of common salt, or chlorate of potash, if this latter

be preferred, of the strength of from ten to fifteen grains to the

ounce, produce no injurious effect upon the organism, that is,

they act perfectly indifferently when so used ; and a long series

of forced experiments, such as are not usually carried out in

practice, never resulted in an affection of the bronchi or of tin?

lungs. How long these operations should last, and how often

they should be repeated, must be determined by the degree of

the affection, and it should not be forgotten that the shorter we
make the sittings, and the longer the intervals, so much the more

slow and uncertain do we find the reaction, while the disease

thereby gains in intensity and extent. If, therefore, we aim at

producing a rapid and free suppuration, the inhalations must

be practised as often and as long as possible, in quarter-hour

sittings every half hour, and on the first and second day three, or

at the utmost four hours of sleep must suffice for the patient,

while nourishment must be supplied in small portions in the

intervals between the separate sittings. Later on, when the

pseudo-membranes have been partially cast off, as well as in

certain lighter cases, hourly sittings of about a quarter of an

hour' s duration suffice, and a longer time—six or eight hours-
can be allowed for the night' s rest of the patient. Even when

a complete separation of tlie membranes has taken place, so long-

as a secretion of pus is still perceived at the diseased places on the

surface of the mucous membrane, occasional inhalations should

Btill be practised every two or three hours, and these are also

finally to be suspended after the cleansing of the mouth and

throat is complete. By employing the atomizing apparatus a

cleansins: of the mouth and throat can also be combined with the

inhalations ; if a simpler mechanism is employed, these cavities

will have to be kept clear of the accumulated masses by indus-

trious washing and syringing. Disinfection and destruction of

/he micrococcus growths, of the products of infection and decom-
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position, wiU not of course be attained thereby. The effort to

fulfil these indications belongs to the second problem of the

treatment of the local infection.

2. Prevention of septic disease and general systemic poison-

ing.

We possess no method of completely dismfecting the diseased

organs.

It follows from our investigations into the treatment of the

local inflammation, that it is impossible to annihOate the diph-

theritic contagious material completely by mechanical removal

of the deposits from the mouth and throat, or by destruction of

them with caustics. Another way in which the objections inhe

rent in these methods may be overcome is one which has long

been a favorite in therapeutics, viz., to destroy, by industrious

o-aro-lino- and rinsino; of the diseased cavities, the septic ferments

and the substances which have entered upon decomposition and

are acting as poisons. A glance at the history of diphtheria and

its treatment shows that attempts of this kind have at no time

been wanting. The most usual remedies for counteracting, as far

as may be, the fungous growths and the progressive decomposi-

tion, and for limiting their entrance into the tissues and their

absorption, are pre-eminently spirits of wine and diluted chlorine

water, in the proportion of one to three ; in the next place, solu-

tions of carbolic acid or permanganate of potash, one or two

grains to the ounce ; besides these medicaments, solutions of

hypochlorite of soda, forty grains to the ounce, and of hyposul-

phite of soda, twenty-two grains to the ounce, and the crude

flowers of sulphur, are also esteemed for the same object.

It is possible to employ anti-fermentative and disinfecting means only within

very narrow limits, without, at the same time, irritating and wounding the tissues

;

while the resistance wliich the micrococci and decomposed substances offer to

physical and chemical agents is exceedingly great, so that in determining their

relations many a therapeutic illusion is suddenly dispelled. The vitality of vege-

table organisms is best recognized at any time by the energy of their spontaneous

movements, and their increase at the same time under circumstances which would

be thought sufficiently imfavorable to destroy them altogether. The question of

movements may be determined at once by microscopic investigation ; that relating

to their capacity for reproduction I have sought to prove by mixing Pasteur's arti-

ficial fluid with the (supposed) disinfected preparation, according to Ccihn's plan,
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and keeping it under observation with the necessary precautions. Diphtheritic

micrococci which were exposed to the influence of a cold of from 14° to 5° Fahr.,

while suspended in freshly distilled water, again showed lively independent

motion * immediately after the thawing of the frozen preparation, and a drop of tliis

added to sixteen minims of Pasteur's fluid had, on the second or third day, akeady

filled it with innumerable masses of these vegetable organisms. I obtained a simi-

lar result if I diluted two dvops of the same fluid containing micrococci with thirty-

two minims of distilled water and allowed a strong boiling heat to act upon it for

a quarter of an hour. By this experiment was shown indisputably the imjjossibility

of destroying the vitality of vegetable organisms in the mouth and throat by the

employment of cold in any form whatever, such as ice-compresses, ice-i:)ills, or gar-

gling with ice-water, and of thus limiting the advancing decomposition, and that it

will be just as impossible by means of heat alone to destroy these germs, and

thereby effect a cure of the diphtheritic process.

These bodies act in the following way when exposed to the operation of chemical

substances in appropriate solutions : a drop of fluid containing micrococci, obtained

by repeated washing of diphtheritic membranes, is added, with the necessary pre-

cautions, to twelve droits of the medicament we are investigating, and then

examined after from twenty-four to forty-eight hours. In solutions of the sulphate

of quinine, from half a grain to two and a half to the ounce, after twenty- four to

foily-eight hours, the bacteria not only retained their mobility completely, but had

increased in numbers extraordinarily, and indeed to such an extent that after forty-

eight hours a fine pulverulent deposit had formed at the bottom of the test-tube,

and the fluid became slightly turbid on shaking. Solutions of chlorate of potash,

ten grains to the ounce, gave similar results, and also solutions of alum, twenty

grains to the ounce, which substances have met with special favor in diphtheria, the

former almost as a specific agent against it, while ten to twenty grain solutions of

corrosive sublimate, or of the sulphates of iron or copper, Lugol's solution, alcohol

diluted with equal parts of water, and from 0.2 to 0.4 per cent, of prussic acid'

markedly reduced the mobility of the vegetable organisms, and showed that only a

slight increase in their numl)er had taken place. Chloroform- and ether-water, as

well as crude and washed flowers of sulphur,* if added to a fluid containing micro-

cocci, as I have already stated elsewhere, develop only slight anti-fermentative

and disinfecting properties, quite insufficient for therapeutic purposes. The most

' If a drop of alcohol is added to the microscopic preparation, the mobility of the

bacteria ceases at once, and the defunct cells lie completely motionless in the fluid, oi

simply drift to and fro with the currents that raay be formed in it, without that lively,

rotating, circular movement which is peculiar to such organisms.

" Equivalent to the U. S. dilute acid in from ten to twenty parts of water.

» I have already shown in another place the completely delusive operation of sulphur

m diphtheria, by experimental investigations, as well as convinced myself of its useless

ness by numerous carefully conducted trials on the patient. Journ. fiir Kinderkrankh.

iJahrb. v. Pr. Hauner pr., 1868.) Vol. LIV., p. 18, 1870.
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favorable results were obtained from freslily prepared chlorine-water, fifteen to

thirty parts to one hundred of distilled water, from a solution of carbolic acid, two

and a half to five grains to the ounce, from oil of thyme, one per cent, dissolved in

equal parts of spirits of wine and water, and from a solution of permanganate of

potash, one and a half to two and a half grains to the ounce, by means of which

latter, and more especially by means of alcohol of 96° (Trail), the vitality of the

vegetable organisms and their multiplication were completely done away with. A

full account of the experiments themselves, which were frequently repeated, would

lead us too far at the present time, and the results will be sufficient to give a general

Burvey of the possible efficacy of the various chemical agents.

I have not yet finished the whole scries of experiments on animals, viz., inocu-

lations of muscular tissue with diphtheritic membranes kept for a quarter to half

an hour in similar solutions, yet I can already adduce the results of the operation of

chlorate of potash, of permanganate of potash, and of spirits of wine as corre-

sponding with the above experiments.

The most suitable remedies, then, to meet the indication of

opposing septic infection and general poisoning of the system

successfully, are, on the basis of experimental investigation, alco-

hol, freshly prepared and properly diluted chlorine-water (con-

taining fifteen to thirty per cent, of chlorine water), solutions of

permanganate of potash, one and a half to two and a half grains

to the ounce, and of carbolic acid, two and a half grains to the

ounce, or where this cannot be borne, a like solution of oil of

thyme in equal parts of spirits of wine and water. Since these

substances, on account of their concentration, are not suited

for inhalations, in which a certain portion is always liable to

reach the lungs and occasion symptoms of irritation, they will

most judiciously be used as gargles. With these the patient has

to rinse his mouth once or twice at least every hour, or where

this is not easily possible, as in the case of small children, we
must seek to cleanse the mouth and throat by the use of the

byringe.

But rational and promising as this antiseptic and disinfecting

method appears, still we must never lose sight of two points, mz.
,

that by these means no limits are set to the injlammation and
exudation on the mucous membranes : on the contrary, possibly

even an increase of these may be induced
;
then, in the second

place, that owing to the fact that these fluids only occasionally

hathe the mouth and throat, a complete destruction of the
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masses of micrococcus cannot he effected, for they grow not only

in the thick, brawn-lilve deposits, but tliey may liave already

gained entrance into the tissues of the mucous membrane and

into the serous canaliculi and lymphatic vessels. We cannot,

then, procure a comj)lete destruction of these parasites by any

one of the gargles which have hitherto been available, unless we
are willing at the same time to cauterize destructively both the

healthy and diseased mucous membrane, with all the results

akeady detailed.

Empu'ical knowledge, gained by practice in the treatment of

diphtheria with antiseptic gargles for years past, quite agrees

with these results, and the various specific remedies of this kind

have in no way stood the test of experience.

There is a possibility that the organism may limit and even

prevent septic disease and a general infection, through the

capacity for reaction wTiicli belongs to the affected tissues.

This is also the way in which Nature herself effects a cure.

I have repeatedly called attention to these facts, which I have

observed during several years past, and Prof. Eberth, in Ziirich,

has expressed a similar opinion in regard to the heaUng of diph-

theritic wounds.

In the case of the mucous membrane deprived of its epithe-

lium and covered with fungous growths and inflammatory exu-

dation, if a due reaction sets in and the cell-formation is active,

as in a diphtheritic wound, the micrococci are washed away with

the pus ; or in case a thick layer of fungus has already been

formed, this will be removed by a suppurative process of demar-

cation. Inversely, in case of slight reaction of the tissue, with

rapid increase of the parasites, the suppuration which ultimately

sets in will no longer suffice to check the further advance of the

fungi and septic materials, that is, to prevent the local and gene-

ral infection. Finally, certain individual differences in the capa-

city of reaction of the tissues are also severally liable to favor or

retard these processes, and this very difference, to which we

would call special attention, must also take a part in those

cases in which the fungus cannot be regarded as the only cause

of suppuration.

To set up a rapid and abundant suppuration will then form
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one of the first indications of our present task, and witli this we

should always combine the use of antiseptic gargles to secure the

utmost possible cleansing and disinfection of the cavities invol

ved. By the energetic use of hot, vapor this demand wiU be met

agreeably to nature, at the same time that the separation of the

pseudo-membranes is hastened by it ; the micrococci are partly

taken up by the rapidly forming pus-corpuscles and partly

washed away by them, and an impermeable layer is opposed to

the septic masses, until finally the false membranous layer

becomes completely detached from the rapidly regenerating

tissue of the mucous membrane. According to the individual

peculiarity in capacity of reaction will this separation occur

more or less rapidly ; and it will depend upon the height the

disease has already reached whether the septic affection and

general poisoning can be prevented, and how far this can be

done.

The mode in which the hot vapor is to be employed to meet

this indication will be the same as that which was found suitable

in combating the local inflammation ; the number and duration

of the separate inhalations will be arranged in accordance with the

intensity and extent of the local process, since the elimination of

the fungi and septic materials follows at once ujjon the casting

off of the membranes. The longer the disease has already

lasted, the greater the extent of the exudation and the more

rapid its decomposition, so much the more energetically must

the use of the vapor be pushed, the highest possible tempera-

ture being used, and the quarter-hour sittings following each

other at intervals of half an hour ; at the same time the mouth
and throat must be carefully gargled or syringed out every

hour with diluted alcohol or solutions of carbolic acid and per-

manganate of potash, two and a half grains to the ounce.

Now, although the principles of the local treatment of dix)h-

theria, as determined by pathological and physiological consider

ations, also generally serve fis our guide in the affections of ad
jacent organs, still certain modifications must enter into this

treatment if the diphtheritic process has occasioned a pseudo-
membranous exudation on the mucous membrane of the nasal

cavity, the larynx, the trachea, and the bronchi.
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(a.) Affection of the Nased Cavity.

Whether the nasal cavity became affected primarily, or

whether the disease spread to it from a neighboring locality, the

danger in both cases lies in the general poisoning and septi-

caemia which follow most rapidly when the abundant exudation-

products collect in the niches and sinuosities of the nasal

cavity, from which it is very difficult to remove them. Under

the influence of micrococci and of the air, these rapidly putrefy,

and may determine the formation of excoriating discharges and

poisonous substances.

The first indication will therefore require us to Tieep these

camties most carefully clean, and to prevent in every possible

way the decomposition which is likely to take place in them.

We should therefore institute syringings with disinfecting fluids,

such as the above-mentioned solutions of permanganate of potash,

of carbolic acid, etc., repeated every hour or two, and with the

greatest attention. In doing this we must avoid any wounding

or unnecessary irritation of the mucous membrane, already

highly swollen and very vulnerable, so as not to lay open any

more ready means of entrance for the micrococci. For the more

thorough rinsing and washing out of mucus, excoriating fluids

iind shreds of exudation, repeated syringings with lukewarm

cliauiomile tea answer a good purpose. They may be practised

first through the nostrils, and then, by means of a suitably curved

syringe introduced behind the soft palate, we may thorouglily

bathe all the cartilages and passages of the nose. According to

the age of the patient, we can also, by the aid of Weber' s nasal

douche, completely flood the fossae, and, instead of simple syr-

ingings with weak infusions of chamomile tea, we may allow

weak solutions of common salt to flow through the nose for some

minutes. Should an abundant fonnation of pseudo-membranes

have led to a complete stoppage of the nasal passages, and thereby

produced an accumulation and damming up of the products of

decomposition and eroding fluids, the removal of these plugs

must at once become a matter of prime necessity in treatment.

To accomplish this, a chemical solution of the membranes, by

injections of suitable fluids (to the more thorough examination
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of winch we shall come immediately), is to be preferred to the

simple mechanical removal of them, which can never be effected

without wounding some part of the mucous membrane. One per

cent, solutions of lactic or acetic acid, or a five-grain solution of

carbonate of potash, or preferably lime-water, will answer beF-i

for tills purpose. By repeated syringings into the closed nostril,

the obstructing plugs of tibrine are gradually loosened, and a

passage made for the discharge of the secretions and putrefying

matters. Of course it will be a matter of the greatest import-

ance in the subsequent local treatment to remove and disinfect

these masses. As regards the employment of hot vapor, we are

generally obliged, owing to the narrowness of the passages, not

only in children but also in adults, or on account of various

malformations and curvatures of the septum, abnormal develop-

ment of the anterior parts of the inferior and middle cartilages,

etc., to renounce its use altogether in these parts.

(b.) Aflfection of the Larynx and Trachea.

The local treatment of the affection of the larynx and trachea

is distinguished from that which is indicated in the affection of

other organs in this, that the age of the j)atient and certain

considerations of size afford two different indications, of which

one belongs to diphtheritic affections in general, while the other

at once becomes of itself an indication of vital importance in the

treatment.

If the larynx is affected in adults, there will only in rare cases

be a constriction of the glottis from the rapid extension of the

fibrinous exudation ; still less does the diseased process, if con-

tinued into the trachea, produce a narrowing of it ; while the air-

passages always afford space enough for respiration, and the

treatment will therefore mainly agree in all essential points with

the principles described for the local treatment. Only the inha-

lation of the stronger solutions of antiseptic substances, as made
use of in gargles and in syringing the nose, is here contraindi-

c-ated, for fear of their exciting inflammation of the smaller

bronchi and of the lungs
;
and, since weaker solutions do not

inswer the requirements, other fluids must be employed for
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inhalations, snch, for example, as cleanse the air-passages of

mucus and shreds of exudation, and such as gradually dissolve

the fibrinous deposits. AVhen in the course of the disease, in

spite of the relatively great space, symptoms of sutfocation show

themselves owing to the abundant exudation and the infiltration

of the mucous membrane, the same vital indicatioi/ will be pre-

sented as determines the treatment at the outset in young
persons.

Laryngeal diphtheria in young persons and in the majority of

women will at once, with the earliest appearance of the affection,

furnish urgent requirements, viz., first, the restriction of the

exudative process
;
secondly, the removal of the rapidly increas-

ing obstruction in the glottis.

As already explained, we are not in a position to meet the first

requirement. AVe know of no remedy or procedure whereby we
can cut short the excretion of fibrine upon the surface of the

mucous membrane when it has once begun, and thus prevent the

further increase in thickness of the fibrinous deposits. Even the

favorable reaction and natural healing of the tissues under the

hifiuence of the hot vapor is, properly speaking, only a changing

of the exudation from a fibrinous to a suppurative one, and the

detachment of the membranes thus obtained will in the first

place occasion an increase in their thickness from the energetic

production of pus. We have never been able, by the use of

caustics and astringents, to limit the exudative process on the

mucous membrane of the throat, where, too, it is most easil}'^

accessible to local treatment ; on the other hand, we have often

promoted the exudation in a notable degree by our therapeutic

interference. While it is very unfortunate not to be able in

some way to meet an urgent indication, in the presence of a

diseased process so dangerous to life, it is in the highest degree

important that we should clearly understand the state of the

case, so as not, by well-meant interference, such as cauteriza-

tion of the larynx with nitrate of silver, etc., to induce artifici-

ally an increase of the rapidly developing exudation, and thus to

do the patient a yet greater injury.

Tlie second requu^ement, which is to be regarded as strictly a

\ital indication, demands unconditionally the removal of the
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mass lohich is constricting fJie glottis, to save tlie patient from

the immediate or unavoidable danger of suffocation. The choice

of the means is greater, owing to the urgency of the situation, so

that modes of interference which in other places would have

to be shunned, here appear to be indicated, and the bare possi-

bility of a favorable turn is to be weighed against the otherwise

absolutely fatal result.

The removal of the pseudo-membranes from the larynx and

trachea, and the avoidance of the danger of suffocation due to

them, may be effected :

1. Mechanically, either by the administration of emetics so as

to effect the detachment and expectoration of the membranes by

the effort of vomiting ; or by passing suitable instruments into

the interior of the larynx, so as to withdraw the membranes b}^

artificially separating them.

2. Chemically, by the inhalation of medicated fluids callable

of dissolving the fibrinous coagula which lie upon the mucous

membranes; or, finally,

3. By tracheotomy, through the establishment of a fistula

below the constricted organ, and the removal of whatever mem
branes may be filling up the trachea below.

With regard to the first, the employment of emetics, tartar-

ized antimony and sulphate of copper in particular have been

been adopted in practice to fulfil the present indications, and

ipecacuanha is added to them, being administered in combina-

tion with tartarized antimony when it is desired to prolong the

nauseating effect, as well as to produce vomiting. For a more
complete account of their effects, which differ to a certain degree

among themselves, for their differential indications, and for other

practical information, in order to avoid repetition I will ven

ture to refer the reader to the chapter on croup.

The mechanical removal of the membranes appears not to be

indicated in the treatment of diphtheria of the throat, but finds

its justification in the affection of the larynx, in the possibility of

avoiding an otherwise certain death from suffocation by extract

ing the exudation which constricts the glottis. I have so far had
the opportunity of observing a favorable result from this pro
ceeding in three out of eight cases, viz., in three children of five
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six, and eleven years ; while with the other patien ,s, in whom
this treatment was lilvewise employed, death was occasioned by
repea';ed and rapidly following fibrinous effusions. In carrying

out this procedure I made my way into the interior of the

larynx, when possible under the guidance of the laryngoscope,

with a blunt camel' s-hair pencil attached to a handle suitably

curved, and sought to detach the pseudo-membranes from the

mucous membrane by rapid rotatory movements. The child

gags a little, and the membrane now either remains on the instru-

ment and is brought out with it, or is immediately after rejected

by the child by the aid of its short coughs and chokings. The

precise time for tliis operation, as shown by the vital indication,

seems to be the moment when the patient threatens to sink from

suffocation ; and the favorable conditions for undertaking it

are found at the time when purulent infiltration of the mem-
branes has already occurred and their rapid increase in thickness

is due less to the secretion of fibrine than to an active production

of pus. For this reason it will be proper to undertake the opera-

tion only at the latest possible moment, and only when indicated

by immediate danger to life ; when the secretion of fibrine is in

full activity, a point of time which unfortunately we cannot

positively determine, the removal of one membrane will only

result in the immediate formation of a new one.

With regard to the second, the inhalation of atomized medi-

cated fluids, it has become possible in the treatment of fibrinous

exudations in the larynx to employ remedies which are capable

of chemically dissolving these coagula. In practice this idea

was at once seized upon with great eagerness, and remedies so

employed were brought into use in great variety, alike acids and

alkalies. Now by themselves all these chemical agents, if in-

haled even in the greatest possible amount, will in the most

favorable cases only render fluid and capable of expectoration a

thinner or thicker layer of the pseudo-membranes, according to

their power of dissolving, but will not have the least influence on

the course of the diseased process and on the active exudation.

The same thing wiU happen here as in the mechanical detachment •

of the membranes, and, as I have repeatedly had the opportunity^

of observi ng, the most complete solution of the first membrane
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does not prevent the possible formation of a second or tliird, nor

avert death from suifocation. Only where an energetic produc-

tion of pus is already attained by the reaction of the tissue, can

an otherwise inevitably fatal result be avoided by the liquefaction

of the fibrinous coagula and their expectoration. The librmous

coagula in the larynx and trachea dissolve in various degrees in

organic acids—lactic, formic, acetic, succinic acid, etc.
;
and m

alkalies—caustic potash, carbonate of potash, acetate of potash,

carbonate of Uthia, lime-water, etc. ; and the experiments which

I have repeatedly performed with these substances, both on

freshly removed diphtheritic membranes and on croupous mem-

branes artificially produced in rabbits by the instillation ot

ammonia into the trachea, gave corresponding results.

Organic Acids—K small fragment taken from a pseudo-

membrane perhaps a sixteenth of an inch thick, and weighing

about three grains, when soaked for five minutes in half an ounce

of a five to ten per cent, solution of lactic acid, became trans-

parent, and, after five to ten minutes more, separate flakes began

to detach themselves ; after about fifteen to twenty minutes the

membrane was changed in part into a flaky mass. Solutions of

a like percentage of formic and succinic acids showed tlie same

behavior, while a corresponding solution of acetic acid retained

the pieces of membrane for a longer time swollen and transpa-

rent bofore separate flakes began to be detached from them. In

a solution of butyric acid of like strength, the pieces after half

an hour appeared swollen, partly transparent, and gelatinous on

the surface, but they always retained their compact structure.

A solution of oxalic acid altered the niembran(^s only a little ; on

the other hand, tannic acid hardened them into a whitish, com-

pact mass, which was gluey and brittle, and could be cut hy the

knife like hardened pieces of tissue.

Alkalies.—In similar alkaline fluids, pieces of membrane of

about the same size were altered in the following way : In a

twenty and forty grain solution of caustic potash the pieces were

little altered after from flve to ten minutes ; the edges of the sec-

tions became somewhat translucent, and only at the end of from
fifteen to twenty minutes had the upper layer softened to a vis-

cid consistency and separate parts become detached, while fre-
44
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quently the middle portions still remained tough. Tweni}'

grain solutions of carbonate and acetate of potash acted in the

same way ; after fifteen minutes began a breaking down of

the masses which had softened to a viscid state, and after about,

an hour and a half they were almost completely dissolved. Ten-

grain solutions of carbonate of litliia and carbonic-acid water in

most cases altered the surface of the membranes to a viscid con-

sistency in some ten minutes ; after the action had continued for

from thirty to forty-five minutes longer, the rather more resis-

tant portions of membranes were still found undissolved. Offi-

cinal lime-water in the first ten minutes showed about the same

effect as the alkaline liuids mentioned above ; but after the lapse

of not more than fifteen or twenty minutes, particles of greater

or less size gradually separated from the membranes ; and after

from thirty to forty-five minutes they were completely broken

down, and with a slight agitation of the test-tube dissolved into

a turbid, fiocculent fluid. A bromide of potassium solution of

bromine, as stated by Schiitz, after three-quarters of an hour's

operation, and even longer, showed no special capacity of dis-

solving the membranes
;
they were somewhat swollen, it is true,

but the pieces had completely retained their tough consistency.

It is of course understood that in such investigations the

structure of a membrane and the thickness of its fibrinous layers

will be of influence, and a thick membrane composed of a sub-

stantial framework will act differently from one formed of a deli-

cate network and of fine meshes of fibrine, or one infiltrated with

pus. In the above investigations I always selected the toughest

and most solid membranes.

In half an ounce of a five to ten per cent, solution of lactic

acid, a piece of pseudo-membrane weighing three grains swelled

up in fifteen or twenty minutes into a loose, fiaky mass, which

could easily be divided, and, therefore, was also capable of being

expectorated by the patient. In lime-water a membrane of the

same size, in a like period of time, was altered in a similar

way, and, after from thirty to forty minutes, was completely

dissolved. But in this experiment it is taken for granted that

the lime-water acts in the same way when inhaled as when con-

tained in a test-tube, and that its lime is not converted, as may
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be assumed with certainty of its operation in the air-passages,

into carbonate of lime by the air which passes over it and which

contains carbonic acid (compare also Senator). In its power of

solution the carbonate of lime must certainly stand next to lime-

water, and moreover we need not fear a conversion of one into

the other, or a change in its chemical action.

Apart from the power of solution possessed by the fluid

inhaled, its therapeutic effect Avill be further dependent on the

quantity of it actually drawn into the larynx and trachea
;
one-

fifth per cent, of lactic acid, a twenty-grain solution of carbonate

of lime, and also lime-water, will therefore need to be inhaled

for a quarter of an hour at a time, at least every half hour, and

in urgent cases at intervals of ten or fifteen minutes, if a lique-

faction of the membrane is to be attained. In case of insufiicient,

superficial inspiration, of far-advanced illness, and commencing

failure of strength, the atomized medicines will never enter in

sufficient quantity to efl:'ect a satisfactory chemical solution of the

obstructing masses of fibrine. But finally it should not be for-

gotten in this procedure that a complete solution and expectora-

tion of the fibrinous coagulum may result from the action of the

fluid inhaled, and yet the child die from suffocation, as when

after one membrane is dissolved a new one is formed by the con-

tinued excretion of fibrine, and the rapid development of collapse

renders any further treatment impossible. I have myself twice

had occasion to observe this sad event.

With regard to the third step of the treatment, we may, as a

last attempt to rescue the patient from death by sufi'ocation,

resort to the establishment of a tracheal fistula. It is clear that

the prognosis of this operation will be so much the more unfavor-

able, because of the extraordinary danger to which wounds are

in themselves liable from the possibility of their being secondarily

affected, and this danger is particularly great in this locality,

where a mucous membrane has to be cut through, which is

already the seat of diphtheritic disease, or else is in close prox-

imity to the portion which is diseased, so that the process may
attack the incised wounds the very next hour. The results

attained by the practice of this operation only too surely confirm

the very great danger inferred d priori. According to the notes
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of Prof, von ISTussbaum, wMcli lie has most kindly communicated
to me in this matter, of twelve undoubtedly diphtheritic children,

whose ages varied between three and four, and on whom he had

performed tracheotomy, all died ; and only two older ones, whose

ages were twelve and fourteen, survived, but in them the whole

course of the disease had shown itself much more favorable. If,

now, figures are to be found in literature which furnish much
more favorable statistics of tracheotomy in diphtheria, these data

cannot be considered as trustworthy so long as the boundaries

between croup and diphtheria are not precisely defined ; hi the

cases referred to above the diagnosis of diphtheria was estab-

lished beyond a doubt. It is very evident that the issue of such

an operation should be wholly different if the case is one of a

simple exudative process in the respiratory mucous membrane

following a local inflammation of high degree, and not one in

\vliich the local trouble is the primary localization of a general

infectious disease.

The establishment of a tracheal fistula will only be indicated

when the local affection preponderates, when the general symp-

toms are put more in the background, and sudden suffocation

forces us to rapid treatment. Tracheotomy is always to be

attempted as the last resource when we can convince ourselves

by examination with the mirror that the rapidly developing

stricture of the glottis is occasioned less by fibrinous deposits

than by a high degree of infiltration of the submucous tissue,

CBdema of the mucous membrane, and the limited outward move-

ment of the vocal cords resulting from it. Under these circum-

stances the accumulation of a tough, viscid, suppurative, or

partly plastic secretion may suddenly close the glottis, or con-

tinuous spasms threaten death by suffocation.

Finally, the glands of the neck and their surroundings, which

are the seat of inflammatory irritation, are also the object of local

treatment.

In almost all cases moist, warm compresses about the neck,

to be renewed two or three times a day, will sufficiently quiet

the irritation ; or where these are not so well borne, they are to be

replaced by inunctions and compresses of oil. If suppuration of

the glands occur lq specially pernicious cases, this is to be treated
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according to tlie rules of surgery. Preparations of iodine are

be used for the glandular indurations which sometimes remain.

General Treatment

The treatment of diphtheria by internal remedies is based

upon the same principles as those which guide the administra-

tion of internal remedies in other infectious diseases. As we

possess no remedies which act directly to destroy or restrain the

disease, or the virulent poison which causes it, we resort only,

at the present time, to those agents which meet the existing indi-

cations. This mode of treatment has for its task, therefore :—

1. To diminish and ward off the general constitutional distur-

bances, the fever, and the different complications which are

likely to arise, and which tend to keep alive the disease and

to diminish the strength of the patient.

2. To increase the patient's powers of resistance, so far as this

can be done by therapeutic and dietetic measures, in order that

he may be able to live through the stage of reaction.

For this purpose, therefore, cooling and antifebrile remedies

should be chiefly given during the commencement of the sick-

ness ; these are, for instance, the mineral acids, dilute hydro-

chloric and phosphoric acids and solutions of the sulphate or

the muriate of quinine in doses proportioned to the age of the

patient and the vigor of the symptoms. If gastric symptoms
usher in the disease, we can best quiet these by the adminis

tration of remedies containing carbonic-acid gas, such as the

effervescing draught and various mineral waters. Where ex-

hausting diarrhoea exists, we must combat it energetically at

once, employing for this purpose, according to the intensity

of the trouble, oily and mucilaginous substances in combina-

tion with varying doses of opium, or solutions of tannin,

alum, nitrate of silver, etc. If on the second or third day the

fever diminishes and all complications have been successfully

brought under control, our best plan is to wait, and not to

resume active interference until new, and then generally alarm-

ing, symptoms develop.

In some cases, already on the third or fourth day an alarm-
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ing diminution of the patient's strength is observed ; under

these circumstances we must give the preference to excitant

remedies. When the pulse becomes frequent and lacking in

force, and the heart-sounds are feeble and indistinct, we may
resort to the use of quinine in large doses (from eight to fifteen

grains), and should this succeed in strengthening the heart's

action—which, alas ! is very rarely the case—we may then

change to other tonic remedies. Still, even quinine may be con-

tinued for some time with advantage as a tonic, if administered in

small doses of from three to four and a half grains in the course

of the day. The stronger wines and nourishing diet, in the form

of concentrated meat broths, soups to which the yelks of eggs

have been added, tea and coifee, will also be found indispensable

adjuncts. If under this treatment the patient does not recu-

perate, we may expect soon to see a still further depression of

the vital forces, with indications of a pronounced sepsis, and

symptoms of a fatal termination. At this point we may employ

without hesitation large doses of the strongest irritants, as, for

instance, sulphuric ether, Bestuscheff's tincture of iron,' and

Cognac, combined with the stronger wines, in the hope of

exciting the feeble and irregularly acting heart to energetic con-

traction. In adults, sulphuric ether or Bestuscheif' s tincture

should not be given in smaller doses than ten drops every hour,

if we expect to obtain the desked effect ; and where collapse has

begun to show itself, the same dose, or even a larger one (from

twelve to fifteen drops), should be given every half hour, not

only during the day but throughout the night, or at least the

greater part of it. Even in children and young individuals,

where as an exceptional thing death has not been caused by

suffocation through the blocking up of the larynx and air-

passages, but is, however, threatening the patient' s life through

septicaemia, we should not hesitate to employ these same reme-

dies. The dose must then, of course, be reduced so as to cor-

respond with the age of the patient and the intensity of the

disease. Tlie English recommend the administration of large

doses of Cognac in diphtheria under the same circumstances as

' Chloride of iron dissolved in a mixture of one measure of ether to three of alcohol.

It contains one per cent, of iron.— German Ph.
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those in which they have been in the habit of using it in typhus

;

and I have myself used it several times, with permanently good

effects, giving in the course of a day, to an adult, from four to

six ounces. Where Cognac alone does not seem to agree with

the patient, it can be mixed with wine,—Bordeaux, for instance,

or Carlowitz,—or with sweetened water, and given in conjunc-

tion with ether and Bestuscheff's tincture. In children it should

be mixed with simple syrup or the syrup of orange-peel, in the

proportion of one part of Cognac to two of syrup ;
in this shape

it is borne well.' In severe forms of pliaryngeal diphtheria it

will sometimes be necessary, even in children only three or four

years old, to administer in the course of a day as much as an

ounce or an ounce and a half of Cognac. But the strong

wines, such as Tokay, Port wine, and strong Bordeaux, also

act powerfully upon the heart, and their use is therefore

highly to be commended.

It is extraordinary what large quantities of ether and alco-

holic beverages may be taken, even by children, when the septic

influence of the disease has lowered the excitability of the central

organs and enfeebled the action of the heart. On the other hand,

it is of course clear, that if these be used prematurely and

without judgment, their effect may be the very reverse of what

is desired
;
they may greatly increase the frequency of the pulse

and the temperature of the body, they may call into existence

symptoms of irritation of the brain and spinal cord, or they may
induce serious disturbances of nutrition by the gastric complica-

tions which they cause. The first appreciable improvement pro-

duced by these remedies shows itself in a diminution of the

frequency and a greater regularity of the pulse, together with a

more natural temperature of the surface, especially noticeable at

the extremities ; the pulse gradually improves in quality, is

fuller and stronger ; the sensorium, if previously clouded, be-

comes clearer,—and that, too, notwithstanding the enormous
quantities taken of ether and alcohol, which, under ordinary cir-

cumstances, would have produced a very marked obscuration of

' Charles West, in the course of one day, once gave with good results nearly four

Dunces of Cognac and an equal amount of Port wine to a child four years old.
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the faculties
;
and, finally, the patient shows signs of returning

strength and energy in all his functions.

If these manifestations of improvement are followed by genu-

ine convalescence, we should, of course, gradually exchange

these stronger stimulants for tonics like quinine, iron, and good

nourishing diet ; but at first it is well not to give up the Cog-

nac and strong wines altogether. As a rule, those patients

whose constitutions have been deeply affected by the poison of

the disease do not recover at once ; after the lapse of a short

time, and generally while the urine contains albumen, secondary

paralyses or other sequelfse occur, and necessitate further treat-

ment and constant supervision on the part of the physician.

If, during the subsequent course of the disease, or even

during the first few days, the patient manifests increasing signs

of apathy and prostration, his pulse diminishing steadily in

frequency, until it reaches perhaps the rate of from forty to

fifty beats in the minute, and the temperature of his body fall-

ing to a proportionate degree, it is hopeless to expect any assist-

ance from stimulating remedies ; neither ether, musk, castor, nor

camphor will prove of any avail in averting death.

Treatment of the Secondary Paralyses.

The successful treatment of secondary paralytic conditions

depends upon the possibility, first, of remedying the pathologi-

cal changes produced by the disease, or at least of assisting

Nature in her efforts to do this
;

or, second, of retaining the

functional powers of one organ until Nature herself shall have

restored the integrity of a second organ, upon which the first

depended for the maintenance of its proper functions.

So far as we have learned anything concerning the pathologi-

cal changes which take place both in the central organs and in

the peripheral nerves and muscular apparatus—changes to which

the secondary paralyses are due—they appear to be of such a

nature that in our treatment of the manifestations we are

restricted to the last two possibilities mentioned above.

The milder forms of paralysis, where individual groups of

muscles are affected, as those of the eye and the soft palate, get
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well of themselves in a few weeks without any treatment. But

in all cases where, besides the partial paralyses, there is aucemia

and general weakness, iron and tonic remedies are indicated, in

conjunction with nourishing diet, especially meat, wine, beer,

and life in the open air (in the country in the woods).

If the paralysis is more extensive, involving several groups of

muscles, we may infer that the cause of it lies in some organic

change of the brain or spinal cord—as, for example, capillary

apoplexies, and disseminated myelitis ; in such a case, recovery

will depend on the i30ssibility of a more or less complete retro-

grade metamorphosis of these changes. In deciding what our

treatment shall be under these circumstances, we must bear in

mind the possibility of increasing an already existing hemor-

rhage, or producing new ones in the brain or spinal cord by

undue and useless interference. In this way it is possible to

render the existing paralysis permanent, or even to cause new

paralyses.

During the first two or three weeks, therefore, we should aim

to give the patient rest and freedom from all excitement ; we
should put him on tonics and strong nourishing diet. For this

purpose, administer quinine in small doses, and iron, together

with tea, coffee, meat, light wines, a good quality of beer, etc.

We are to resort to electrical stimulus only when new sets of

muscles have ceased to become involved in the paralysis. We
are then to apply either the induced electricity or the constant

current to the muscles first affected, in order to counteract the

fatty degeneration which is apt to take place when the mus-

cles remain for too long a time inactive. When all symptoms
of irritation of the central organs have ceased, convalescence

can be still further hastened by the employment of warm brine

or sea-baths, or—if the patient' s means will not permit—warm
sulphur baths, or baths to which common cooking salt has
been added. For more detailed instructions regarding the elec-

trical treatment, I must refer the reader either to the proper
chapters in this handbook, or to special treatises on electro-the-

rapeutics.

The use of internal remedies, with the exception of tonics,

will exert no material influence, at least of a favorable nature,
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upon the secondary paralyses of diplitlieria ; and nux vomica
and stryclmine—which hxsfc has been especially recommended in

the form of subcutaneous injections—are the very remedies to be

discarded here. These preparations cause the desired muscular

contraction by acting upon the central organs, and if given in

these cases in sufficient amount to produce this contraction, it

will not only be difficult to avoid the effects of poisoning by
strychnine, but we shall be pretty certain to cause such an irrita-

tion in the medulla oblongata and spinal cord as will ahnost

necessarily aggravate those morbid changes which are the foun-

dation of the paralysis.

Those cases in which the muscular paralysis seriously dimin-

ishes or entirely annuls the function of vitally important organs,

require to be treated with very great care. The patient' s life,

for example, is in imminent danger when the palatine and pha-

ryngeal muscles and those of the larynx are paralyzed. If

the former alone are affected, the patient loses either in great

degree or entirely his ability to swallow ; if the latter are

affected, he is not so much in danger from interference with the

respiratory function, as he is from the liability to have particles

of food pass into the bronclii and lungs during the act of swal-

lowing,—an accident which is due to the imperfect closure of the

glottis. To save the patient on the one hand from starvation,

and on the other from the danger of having particles of food

pass into the lungs,—which almost invariably leads to fatal

pneumonia,—we should resort early, in such cases, to the use of

the oesophageal tube for purposes of nourishment.

It surely is a very rare thing for paralysis of the muscles of

the glottis, when not complicated by other troubles, to cause

such a disturbance of the respiration, that the operation for

tracheotomy has to be performed. Where the patient is quiet

and his respiratory needs are moderate, there is usually room

enough left in the opening of the glottis for all the necessary air

to enter into the lungs. Even in cases where the posterior crico-

arj^tenoid muscles (which open the glottis) are paralyzed, and

their antagonists (which close the glottis) remain unhindered in

their action, we never find—as I know from actual observation—

the glottis so completely closed that respiration is either pre-
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vented oi even seriously disturbed, provided, of course, the

patient remains quiet.

As regards the paralysis of other muscles,—j)aresis of accom-

modation, paralysis of the bladder, impotence,—they should be

treated in the same manner as the other diphthei-itic paralyses,

with such modifications, of coui'se, as are required by the dilfer-

ence in the organs.
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Hecker, 466.

Ilegewitsch, 492.

Ueibcrg, 578, 588.

Heimann, 261.
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341; of diphtheria, 574; of dysentery, 518 ; of the

plague, 465 ; of relapsing fever, 259 ; of typhoid

fever, 42 ; of typhus fever, 302 ; of yellow fever,
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Hoffman, Friedrich, 43.

Huxham, 575.

Ice in cholera Indica, 459 ; in diphtheria, 671
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fever, 497.

Icterus in typhoid fever, 158 ; in typhus fever, 3.31

;

in yellow fever, 499.

Infarctions, hemorrhagic, in typhoid fever, 156 ; in

lungs, in typhoid fever, 169 ; in lungs, in cholera

Indica, 434.

Infection, mode of, in typhoid fever, 56.

Infections Diseases, 1
;
introdxiction, 1 ; biblU

ographj/, 1 ; definition of term infectious dis-

eases, 1 ; when epidemic, when endemic, 2

;

cosmo-tellurian influences, 5; contagium vivum

ECU animatum, 6; reproduction of, 9; chemical

processes in propagation of, 10
;

multiplication

of living organisms in, 10 ; ferment or zymotic

diseases, 10 ; miasma vivum in. 13 ;
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of, 14 ;
equivocal generation in, theory of, 16

;

immunity from subsequent attacks in, 19 ; division
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logical, 21 ; distinction between acute and chronic,
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ease poisons, 25; division of, into miasmatic and

contagious, 26 ; miasm, definition of, 25 ; con-

tagion, definition of, 25 ; diseases purely contagi-

ous, 26; diseases purely miasmatic, 26; diseasee

neither contagious nor miasmatic, 27 ;
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Kardel, 595, 604.
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phoid fever, 160 ; in typhus fever, 331.
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without perforation, in typhoid fever, 154.
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Pettenkofer, 70, 245, 376, 385, 389.

Pcyer's patches in typhoid fever, 98 ; in typhus fever,

334 ; in cholera Indica, 435.

Phthisis, sequel of typhoid fever, 172.

Tlie Plague, 465 ; bibliography, 465 ;
history,

465 ; etiology, 466 ; contagiousness of, 467 ; in-

cubation in, period of, 471 ;
auxiliary causes of,

471 ; climate in, 471 ;
symptomatology, 473

;

stage of invasion, 473 ; second stage, 473 ; third

stage, 474 ; bubo in, 474 ; carbuncle in, 474 ; con-

valescence in, 474 ; termination of, 475 ;
mortality

of, 475; anatomical changes, 477; treatment,
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Pringle, 303, 520.
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440 ; of cholera morbus, 347 ; of diphtheria, 605 ;

of dysentery, 559 ; of relapsing fever, 283 ; of

typhoid fever, 131 ; of typhus fever, 336 ;
of yel-

low fever, 509.

Prophylaxis of cholera Indica, 443; of dysentery,

559; of the plague, 477 ; of typhoid fever, 194 ; of

yellow fever, 510.
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Pulse in cholera, 423; in relapsing fever, 273; in

typhoid fever, 82 ; in typhus fever, 325.
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Relapsing Fever, Typhus Fever, and

Cholera, Introduction to, 237.

Relapsing Fever, 258; bibliography 258; his-

tory, 259 ;
etiology, 262 ;

pathology, 268 ; previous

health in, influence of, 272 ," abortive cases of, 274 ;

pulse in, 274 ;
temperature in, 275 ;

urinary altera-

tions in, 276 ; nervous system in, disturbances of,

277 ;
digestive organs in, disturbances of. 278

;

respiration and circulation in, disturbances of,

279 ;
complications and sequelae in, 280 ;

patho*

logical anatomy in, 281 ;
diagnosis, 282 ; prog-

nosis, 28;3 ;
treatment, 283.
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583 ; in typhoid fever, 64 ; in the plague, 471.
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Sex in cholera, 393 ; in diphtheria, 586 ; in typhoid

fever, 74 ; in typhus fever, 311.
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Sigg, Jr., 50.
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Skin in cholera, 428 ; in dysentery, 547 ; in typhoid

fever, 183 ; in typhus fever, 326,

Snow, 380,



INDEX. 707

Socin, 44. GSL
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Soil, conditions of, in cholera, 376 ; in diphtheria, 582.

Specificness of infectious diseases, ]4.

Spermatozoa, discovery of, 6,

Sphierobacteria in diphtheria. 588.

Spigeliua, 43.

Spirobacteria in diphtheria, 588.

Spleen in cholera, 437 ; in diphtheria, 647 ; in typhoid

fever, 104 ;
ruptxire of, in, 156 ; in typhus fever,

334 ; in yellow fever, 505.

Stadium prodromorum in typhoid fever, 89.

Staedler, 416.

Stelnbomer, 576.

Stokes, 289.

StoU, 520, 530, 556.

Stomach in dysentery, 546.

Stone, 497.

Streckeisen, 53.

Sydenham, 10, 43, 342, 519, 562.

Symptomatology of bilious typhoid, 291 ; of cholera

Indica, 399 ; of cholera morbus, 344 ; of diph-

theria, 596 ; of dysentery, 633 ; of the plague, 473
;

of relapsing fever, 268 ; of typhoid fever, 77 ; of ty-

phus fever, 313 ; of yellow fever, 497.

Synope in typhoid fever, 179.

Synonyms of abdominal typhus, 42.

Taufllieb, 200.

Temperature in cholera, 423 ; in relapsing fever, 275

;

in typhoid fever, 80 ; in typhus fever, 325 ; in yel-

low fever, 497. .

Thiersch, .372.

Thomas, 80.

Thrombosis in typhoid fever, 164.

Thyroid gland in typhoid fever, 174.

Tommasi, 585.

de Trallea, Alex., 519.

Traube, 200.

Treatment of bilious typhoid, 299 ; of cholera Indica,

455 ; of cholera morbus, 317 ; of diphtheria, 668;

of dysentery, 559 ; of the plague, 477 ; of re-

lapsing fever, 283 ; of typhoid fever, specific, 197

;

of typhoid fover, calomel in, 200 ; of cold water in,

206 ; of dietetic, 228 ; of typhoid fever, digitalis in,

217 ; potass, iodide in, 199 ; of quinine in, 198, 214 ;

of veratria, 218 ; of typhoid, symptomatic, 204 ; of

typhus fever, 337 ; of yellow fever, 510.

Trendelenburg, 577, 585.

Trousseau, 51, 98, 148, 530, 564, 576.

Tschudnowsky, 153.

Typhoid Fcv«t, 37; bibliography, 37; varieties

of typhus, 38 ; fundamental difference between ty-

phus and typhoid fever, 41; synonyms of, 42; his-

tory, 42; etiology, 44; bibliography, 44; conta-

p'ousness of, 46; pythogenic theory of origin

of, 49 ; introduction of, 52 ; excrements as

means of propagation of, 53 ;
vitality of poison

of, 54 ; incubation in, period of. 55 ; infection

in, mode of, 56; infection from drinking-wa-

ter in, 58 ; development of, conditions of, 62 ;

seasons in, influence of, 64 ; water level in, influ-

ence of, 68; age in, influence of, 72; sex in,

influence of, 74; symptomatology, 77; tem-

perature in, 80; pulse in, 82; nervous distur-

bances in, 86 ; stadium prodromorum in, 80 ;
weelt,

first, of, 90 ; week, second, of, 91 ;
week, third,

of, 93; week, fourth, of, 94; lesions of. 96;

Peyer's patches in, lesions of, 98; glands in,

mesenteric, lesions of, 103; glands in, lym-

phatic, lesions of, 103 ; spleen in, changes in,

104 ; liver in, changes in, 105 ;
kidneys in,

changes in, 106 ; albuminuria in, 106 ; muscular

tissue of heart in, degeneration of, 107 ; ves-

sels in, degeneration of, 107 ; blood in, changes

in, 1(!8; muscles in, voluntai-y, degeneration

of, 108; brain in, morbid changes in, 112.

glands in, salivary, changes in, 113 ;
pancreas in,

changes in, 113 ; medulla of bones in, changes in,

114 ;
symptoms and lesions of, connection be-

tween, 114 ; lesions of, due to the fever, 116

;

cases which ran an irre.gular ooiu-se in, 118 ; mild

and abortive cases of, 120 ; afebrile cases of, 124

;

diagnosis of, 126 ; termination and prognosis of,

131 ; individual peculiarities in, 139 ; prognosis

of, in pregnancy, 144 ;
complications and sequelcB,

145 ;
hemorrhage from the bowels in, 147 ;

per-

foration of the intestine in, 150 ;
peritonitis from

perforation in, 152 ;
peritonitis without perfora-

tion in, 154 ; diphtheria of the intestinal mucous

membrane in, 155 ; hemorrhagic infarctions in,

156
;
spleen, rupture of, in, 156 ;

liver, acute yel-

low atrophy of, in, 157 ; icterus in, 158 ; catarrh,

pharyngeal, in, 159 ;
parotitis in, 160 : venous

thrombosis in, 164 ; endocarditis and pericarditis

in, 164 ;
epistaxis in, 165 ;

larjmgeal ulcers in,

166 ; catarrh of the bronchi in, 166
;
hypostatic

congestion of lung in, 167 ; oedema of lung in, 163

;

hemorrhagic infarctions in lung in, 169 ; lobular

pneumonia in, 170 ;
gangrene of lung in, 172

;

general miliary tuberculosis, a sequel of, 173

;

phthisis, pulmonary, a sequel of, 172 ; pleurisy, a

sequel of, 173
;
thyroid gland in, disease of, 174

;

brain in, effusion of blood in, 176 ; acute menin-

gitis in, 176 ; irritation of the brain with depres-

sion of temperature in, 178; syncope in, 179;

genito-urinary organs in, sequcloe in, 180 ; skin in,

affections of, 183 ; bed-sores in, 184
;
alopecia fol-

lowing, 187 ; general disturbances following, 188

;

relapses in, 190 ; treatment, 194 ; prophylaxii

of, 194; treatment, specific, 197; quinine in,

198 ; iodide of potassium in treatmeixt of, 190 ;
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calomel treatment of, 200
;
comparison of modes of

treatment of, 202, 220 ; treatment of, symptomatic.

201 ; cold-water treatment of, 20C ; cold-water treat-

ment of, concra-i/i lications to use of, 212; qui-

nine treatment of, 214 ; digitalis treatment of, 217

;

veratria treatment of. 218; complications, treat-

ment of, 22;]; dietetic treatment of, 228; venti-

lation and temperature in, 230 ; nourishment in,

2:32 , varieties of, 38.

Typhus Fever, 301; hlbliography, 301; hisloi'y,

302 ; etloli'Cf!/, 304 ; geofrraphical distribution of,*

304 ;
propagation, mode of, in, 307; sex in, 311

;

symptomatology in, 313 ; temperature in, 320 ;

digestive system in, 328 ; respiratory system in,

829 ;
urinary system in, 330 ; nervous system in,

330; complications of, 331; duration and pro-

gress, 332; mortality of, 338; pathological anat-

omy, 333; diagnosis, 235; prognosis, 330; treat-

ment, 337.

Tytler, Robert, 853.

Twining, 289.

Vaidy. 526.

Vallisneri, 6.

Vapor hot, in diphtheria, 675.

Varro, 6.

Vasquez, 575.

Veratria in tj-phoid fever, 218.

Vessels, degeneration of, in typhoid fever, 107.

Villa Real, 575.

Virchow, 303. 434. 527, 531, 537.

Vision, disturbance of, in diphtheria, 623.

Vitality of poison of tj^hoid fever, 54.

Vogol, 52().

Vogt, W., 213, 218.

Voigt, 526.

VoUc, 410.

Wachsmuth. A., 213.

Wagner, 577, 629.

Wagus, 68.

Waldeyer, 204, 578, 58a

Walker, 513.

Water, cold, in typhoid fever, 206.

Water level, cause of typhoid fever, 68.

Weber, 576.

Week, first, of typhoid fever, !X) ; week, fourth, of

typhoid fever, 94 ;
week, second, of typhoid fever,

91 ; week, third, of typhoid fever, 93.

Weigert, Carl, 249.

Wertheimber, 584, 60S, 616.

Wimber, 583.

Willebrand, 199.

Willis, 43. 520.

Withering, 575.

Wittig, 526.

Wood, 303.

Wounds in diphtheria, 654.

Wunderlich, 42, 77, 125, 134, 150, 200, 217, 321.

Wyss, 2G1, 266.

Yellow Fever, 487; bibUography, 487; history,

488 ;
etiology, 488 ; climate, influence of, 489

;

race, influence of, 491 ;
seasons, influence of, 494

;

terrestrial relations, influence of, 495; occupa-

tion, influence of, 495 ; co\irse of, 496
;
symptoma-

tology, 497 ; first stage, 497 ; second stage, 498

;

third stage, 499 ; black vomit in, 500 ; urine

in, suppression of, 500 ;
parotid gland in, 500

;

death in, 500 ; convalescence in, 501 ; abortive

forms of, 501 ; cases of, 501 ;
pathological anato-

my, 503 ; skin, 503 ; mucous membranes, 503
;

brain. 503 ;
heart, 504 ; stomach, 504 ;

intestineB,

504 ; liver, 504 : spleen, 505 ;
kidneys, 505 ;

analy-

sis of symptoms, 505; diagnosis, 507; prognosis,

509 ;
treatment, 510 ;

prophylaxis, 510.

Zchnder, 365, 379, 383, 388.

Zenker, 108, 109.

Ziemssen, 208, 210, 625.

Zimmermann, 520, 526, 528, 653, 564.

Zom, 267.

Zuelzer. 262.

Zymotic diseases, 10.







WB<)NE&S()K




